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USE OF 5 1/4 INCH DISKS ON 81965795 MAC. 


The diskettes to be used on the new maintenance access card 
will be 800 Kbytes 5 1/4 inch TP400 disks € as formatted on 
an —€T2000 processor J), and will be driven by a WD1770 LSI. 


The media characteristics will be as follows : 
Sector size . . . « « «= 512 bytes 
Total size. . .« « « «- « 1800 sectors 
Number of cylinders . . 80 


Number of surfaces. . . 2? 
Sectors per track . . . 10 


The software formatting may be summarized as follows : 


Reserved area. 


on 


Sector 0 


Sector i : First copy of file ailocation table (FAT), 
{ 341 entries of 12 bits ). 


Sector 2 : Second copy of file allocation table. 


Sector 3 - 11 : 144 directory entries ( 32 bytes/entry )- 
@ach entry contains € among other items ) : 
- file identifier € 8 bytes )- 
- file id. extension (€ 3 bytes De 
- first cluster address € see below }. 


Data areas divided into several “CLUSTERS” - 
allocation units of 38 consecutive physicat 
sectors. 


Sector 12 - 1599 


Each cluster belonging to a file is tinked to the next one 
€ if any ) via the file allocation table (FAT). 


ny elict a arnddira oe) 
Any SAUst er et ae wa 8 ess ws 6S 
Fd 


s) can be 
sector address (16 bits) 57 


t 
u 


PHYSICAL ADDRESS := 12 + 8 * € CLUSTER ADDRESS - 2 ) 


( continued next page ) 
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There will be 3 types of files present on the diskette : 


—- xxxxxexxx.S¥S files : containing MAC-II firmware. 
—- XMXXXXXX.MTR files -: data files to be transferred 
to the host via the “U" register. 
— XXXXNXXX.EXE files : programs executable by the MAC-II 
card € via the "EX" command }. 


For a more practical use the first file present on the diskettes 
starting from sector 12 will be the MAC-I1 firmware. 


When powering the system ups the maintenance access card will 
automatically initiate its self test {resident in ROM)» Load its 
non resident firmware € “xxxxxxx.3SY5" file )s and give control to 
that piece of code. 

One of the first steps will be to read the FAT & directory in RAM, 
which should be kept in memory for further uses and wait for an 
operator input. 


GENERATION OF MTR FILES =: 


The input files will have to be Located on an MCPII system and will 
be the same as the ones used to create MTR cassettes. A new program 
catled “SSLOAD/MAKDISK™, similar to the previous “"SSLOAD/MAKCAS", 
will be designed to convert those input files (mainly output of the 
MIL compiler) to a 512/17 file Cinstead of 368/1) suitable for 
transfer to the ET2000- which will not produce a CRC byte between. 
each data byter and take into account the "CASSETTE STOP* (0622) 
micro to fill up the 512 bytes buffer (generate pseudo gap). 

Once transfered to the ET2000- the file will be copied to the TP400 
disk as a sequential data file, whose file name will be suffixed by 
a “.MTR™ extension. 

This procedure does definitivety not allow the generation of disk 
code using a previously made system cassette. 


GISKETTE DATA ACCESS = 


Will be performed by a firmware module capable of handling the 
diskette functionss each one of those will executed from specific 
entry points named as follows : 


Type 1 operations : 
( head motion ) 
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Disk address 
{ absolute 0 relative } 
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Second parameter Memory buffer address Registers D&E 


MAC-II FIRMWARE STARTUP = 


As mentionned aboves the whole MAC firmware will no Longer be 
resident in ROMs but will rather be bootstrap*ed from disk after 
completion of the self tests provided a suitable disk was inserted 
in the drive when the firmware is started up. 

Since the ODT handling module is overlayed on disks there needs 

to be an appropriate procedure to display any exeception condi- 
tion that occurs while loading the RAM firmware. 


These functions will be performed as foltows : 


2 ee SE re ee ee ee le ee es ee ee ee oe 


E | 4 

3 | 

: MAC-II self test ; 

ES eae ne ae eS READ Oe i 

i 
3 

1 <------------------------------- + 
eee ee ee , Sea : 
i \ Yes ; 
< Self test error ? d------ + : 
Oe ee ane Aen en aye oct / : H 
No } 3 ' 
Ne ee L' nee eee i H 
a a a 5 
q { | | 
i Bootstrap i ; : 
4 ry | i 
© ce ae oe om ee oe 8 ee ee ee ee ee | a 5 
a i q 
| | 1 
ee Sea Vie ‘ H 
No f/f \ Yes $} § 
+e=s== < D9skette erfcer’ 7. Sees > ; 
i ee a EER re aed ete De / i H 
Be ee Re ae We sccace cee i 
ee er ee ON A at en Ret Be ae ee ; i ‘ 
' : 1 Display self test } i 
{ Non resident firmware !}! { result screen (*) } j 
ne oe nen RON oe Rect SPR ARE Tse i Dice at Mei SPs taacine teres ae i ‘ 
H 
4 
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Since only the master processor may access the disk driver chips 
the above procedure has to be executed 2 times sequentially by 
each one of the A/B processors according to the following flow : 


ne ee oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee eo 


a q 
3 z 
: MAC-II selt test : 
Pere ere Ot eee ee : 
i 
lice Waste ke 
No / \ Yes 
fe ee Sa ee < Master 2 ..2eeeeee seo + 
Nese oes / 
ides Seba ce See FoR ra ae DO ste a ce Oe I ee i 
i i i i 
i Stave handshake !....... : toad MAC-II firmware : 
Ph aaa eee eae es i - es Neate et eer eee, i 
j « i 
tHe ee= a >} Be ee ee Ee ae Oe Ree 
i i - i i 
H eee cee us eaaesseceeeee{ Master handshake $ 
: i \ Beek tastes Sones ot ah Nie, eto 7 
#---< Master ? > ; 
NGOs Wie PO ere oth re coor ee eee 
i Yes H i 
en nae eee 1” A ERR | Toggle master FF }j 
i i an SON ee ON A a Oe eT i 
{ Load firmware } ; 
ene eee eee Tee H aaa aa + 
i } H 
Te eee noe ae gh ede ae : 
: : / 4 No } 
} Master handshake J[....cec022: < $tlave 2 %----+ 
Be Ss 3 age Oe a hee recipe | / " , een ee eee / 
: 4 Yes }. 
PLE eo ee ERAT * REE aI PEG | See MEM LOT 
: ; - ; ; 
! Toggle master FF } weecssszcees) Slave handshake } 
Paha Ee a se tas H bia eneete Bie eet i 
H i 
| Realemnieeoenertenloton >! 1 <= =S—+= + 
i i i : 
i eats eM res Se eee : 
! No # \ i \ No } 
te---< Slave ? > < Master 7? S---+ 
AL. , een eT / 
OS ee eee eee ee Ete ol OT ee $ Yes 
i i 
V i] 


Execute MAC-II firmware. 
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4 Ej 
3 i 
i fewer ewe cee e + § hen eee ee + 
a § 3 i 
i 2 § a 
itt tases Vicks i sai Eke Bek Ora : 
/ \ No } i \ No {. 
< $3 -> M Link ? >----+ <M -> § Link 2? >----+ 
Split a , ae ee ee | 
Yes }{-. Yes } 
a 3 
3 i 
V V 


a a a a a — a me ee ee ee ee a a a a ee ee ee a a ee ee ee ee ee ee ee 


a ee ee ee ee eee ee a ee ee ee ee eee 


Ce en nn nn Te) le 


i a 

4 3 
1 Salata + <6 3-o SSS - + 
i a 4 q 
a | 3 a 
seule: 5, i anne Pear Rees H 
/ \ Yes }? i \ Yes ! 
< § => @ Link 7 S----+ <M -> 3 Link ? >de---+ 

Dic Picraee Oo cash j/ Sa ec eee ee aD / 
No } 1 No 
y V 
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The firmware will no tonger access peripherais using an 1/9 
memory map as on the previous H9 cards exercisable via moves 
to/from M micro instructionss but rather issue IN/OUT micros 
€( aDBxx / aD3xx ) on corresponding I/70 ports € xx = address >. 


The following conversion table applies to this change : 


| 3 a 4 1 
| 3 i 3 3 
: H i MAC-I : MAC-II ! 
; Peripheral | Type }| Memory map addresses j Port addresses } 
Pia ete es pe ae TT ea nee Ree SSE Sere eee ee eee nee i 
1 i ’ 4 a 
i 3 3 3 4 
3 PPI1 5 8255 45 97580 - 37583 H a90 - 393 H 
i | a a a 
i z 3 ? a 
; PPI2 ;- Jo2oo. 4 a7é6060 - 27603 } 294 - a97 ; 
i | 3 a 3 
3 a 3 a a 
; [PPI $ 8255 j a7680 - 27683 H a88 - 388 : 
a 1 3 a a 
i | i si a 
; HPPI +; 8255 § a7700 — a7703 H 384 - 987 H 
4 a 3 2 é 
q | : | i 
; MPPI i; 8255 | a7780 - 37783 j a80 - 283 ; 
3 3 : 3 5 
2 ci a i 5 
; USART $ 8251 a7500 - 37503 ; aB8O - a83 ; 
a i a 3 3 
3 ? § si | 
; PTMR $ 8253 § a7480 - 37433 i @A0 - 343 H 
a | | 4 | 
3 a | a t 


2 ee ce ee ee ee ee ee ee ee oe om em ee ee ee ee ee ee ee ee ee es —_— => = «a op oP ew a aw ee ow ee 


In additions the diskette replacing the old-fashion cassette 
drive will no Longer be accessible via the USART, according 

to “MODE SELECT™ in PPlics but via a specific disk controtter, 
named WD1770%7 to which the I70 port addresses aC0 - 23€3 will 
be assigneds while the diskette side select function will be 
execised by an OUT micro on port address apa. 


The new MAC-II error display LED*s will be driven by the 
firmware using the 1/0 port address 2&0. 


See appendix for a more detailted description of all the main 
command formats to those LSI*s. 
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(1) TAPE ----> LOAD “< file name >* 
(2) MTR ----> MTR “< file name >* 
(3) REWIND ----> UNLOAD 


Where < file name > is an 8 characters aipha string. 


- (1) WiLL place the processor in MTR modes search for 

"< file name >.MTR™ in the directory of the diskette 
already toaded in the RAM of the MAC-II card. 

Any subsequent “SO™ command will cause the first cluster 
of the file to be read € if it can be found )- and the *uU”™ 
register of the host to be filled with the data read from 
the RAM buffers. 


- (2) In addition to known features of the MTR commands this 
command will cause FAT and directory to be retoaded from the 
diskette to RAM, “< file name >.MTR™ to be searched. 
Afterwardss by means of a "GO" commands data from that file 
will be provided to the “U" register of the host. 


Both commands (1) and (2) need an additional error message 
to handle unsuccessful search conditions. 


If no < file name > is provided to commands (1) and (2), the 
file identifier stored in RAM will simply not be modified, 

and the previously existing one will be re-used for subsequent 
commandss after completion of the self tests the file 
tdantifier in BAM will be filled with the "CLASTART”™ cattern 


as saw 


- (3) Will cause stepping the head mechanism of the diskette 
to track zero position in order to allow removing the floppy 
disk safely. 
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(1) EX “<file name>” [for hypothetical future use] 
(2) DIR 
(3) AUTO ---+---> "<file name>” ---+----- eee 2 SSS sos fs = 3 
t 
$2 -------= > +-------- + #=---> ON ----+ 


(1) will cause “< file name >.EXE”" to be searched in the 
directory of the diskette, toaded into MACII memorys and 
executed as a firmware overtay. 


C2) wilt cause the 123 first directory file identifiers of the 
diskette to be displayed on the ODT screens free entries in the 
directory will be represented by a dot (".") patterns, all 
loadable files (.MTR files) will be highlighted. 


3) wiih cause the specified file name or the currently used 

file name Cif not specified in the command) to be searched on 

the diskettes ands if founds this file identifier will be written 
at a specified Location in sector number 3 followed by flags 
indicating the ON/OFF variant of the command (default is ON) and 
the status of the system when the "AUTO” command was entered on 
the ODT Cice. slave processor ON/OFF statuss remote odt status 
and transmission parameters), so that they can be retrieved 

later on. 
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The sector# 3 of the diskette wilt be updated by MAC-II firmware 
upon receipt of the “AUTO” command according to the following 


format : 
ee ee Set Oe ee Start of sector# 3. 
H 
Vv 
Msb Lsb 
Q 2--------------- > 1 ew ne ee = > 2 were ore ee eee > 3--—> 


; 1fi a ae PP Ry ins 
f Diskette pack id ;7} £=xAuto start ESESERISIBESSISIISINTMTTS 
: i/i identifier ffilimiyidis/sss/77 7777773 
Pe Moke eae eS (Li eacteeccececcecetwac cect ELLE IIIA 
= ; SAAT TATE 20a 710074 TAA AE LE 
Sy¥SOmx.S5YS fitep Fid PSSA ITT aA st dita 
+ identifier Poext PSII ATT TT aT TTT TTA CLT si 711773 
Pats eae ate ent i PLELL2Z2222 222i 200i iii diddiiid@@iadridiiiii2} 
H ; DELTA TTT TTT aa aaa a dati ddd i eee ee 
* 14 more entries of directory = 
OS eee REDE fer Pa EEL ee ee ae, LALLA AAA LA LLL AALS LAL 


Sf = auto start flags equal to @FF for "ON" variants 
@20D0 for "OFF" variant. 


SL = auto slave flags equal to aFF if slave off-line 
required at power-on/reset times else equal to 300. 


Rm = auto remote flags equal to a01- if remote Line to be 
initiated at power-on/reset times etise equal to a00. 


Sy = auto remote synchronous flags valid onty if Rm = a01. 


Bd = auto remote baud rates valid only if Rm=301 & Sy=300 ; 


atlowed values : 300 = 1200 baud 
a01 = 300 baud 
a02 = 1800 baud 
Si 2 Bm flags witt be taken into aceccunt only if the "ON" option 
of the AUTO command was selected. 


Any subsequent power-on/reset of the card wilt retrieve this file 
names, make it the current file names ands if the “ON” variant was 
specified, initiate its execution (with system updates described 
by the above paragraph). 


A disolay of the file identifier being lLoaded/executed should 
be inserted in the menu section of the screen displays instead 
of the cassette statuss while the "AUTO" information will be 
available in the “DIR™ mode display. 
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The following firmware modules are required to assemble the 
"SYS0.8YS" aggregate file : 
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ee i i ee tei eh he ee eh tk 


i i ; i 
; Name = ; PLM {| ASM } 
leks te ia area tienes Peseta i 
: SIFTS Th } 
H DISK 2. « «© « ef fssssi *« } 
Rin Oe SR ee PPO ONCE i¢20 45 i 
: : piss} 
; MAIN ote wwe wh Oe PIES 
fa ia tana eames reeeiatat He a iy | 
a H Vissi} 
7 SCANNER. . 2. o) *& Yssss 7s 
RE SS eR ee ne tLZliiiz} 
; H Piiiiis} 
: SCREEN . 2. 2 «f *& PsAstss} 
Peas oe hank res ad eee piLLi£3 
: He : 
H SPO6 ao eo. & IIIT OS 

: VesLds dy 

Sea ee eS 3 ee 
: S/siri 

H CPUs os ew. 2 ehtiisit. = 

: PsJTIT 

an ee Se eee ML@iLi ue 
; ee ae 

: TAPE oot. wet TITI TL. & 

a ee See eT iZZ@z2z2i-_-_ 
; Si 44774 

: SCAN . «© «© « wffffss i: «* 
Pitiatteas et ee tes PZii2L£3_-_-___ 
The “DISK” module 


MAIN MODULE STRUCTURE : 


CL Tee eT ee) eee ee ee ee 


Function : 


‘a SC TA ND EO ee ee ee 


a Ee ee a A ee De ee ee ee ee ee ee ee 


a A ESD ED OED AR I DE A A SE Se SS a ee 


er sae I ED ee SE A A ee ee eee ee ee ee ee ee ee ee ee ee 


A I De ee i ti he ie i ed 


Data comm driver for ODT*s 


R slave <=> master 


0 a ee ee Ee ee cee ie ee ee se ee ee eee ee ee 


Handles communications 
between MAC and 81990 


ee ee ee me ee ee ee ee ee ee ee ee ee ee ee ee eee 


A ES DO OO AD AD RE OD SE A ED OED CD Se SE De ee am eee ee 


& from self test routines. 


will be Loaded at memory byte address a2000- 
and will contain Links to 


The “MAIN” module has 2 entry points, one from the self test after 
power-on or reset (*BEGPLM” Label), the other from the interrupt 


233 mechanism ("HALTON”™ 


labet). 


See following block diagram 


= 
= 
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Halt pushbutton 
interrupt 


a a a a a ee ee ee ee ee ee ee ee 


$oeewee cen >3 j 
H HALT CODE H 
: as a ian cia - 
Peswee Sie wa tse See ole i i 
SOLt test sS4rs=4—= >} i : 
: INIT : : 
v 
Peg secetoen EERE OnE 
+----------- >I ¥ : ! 
i ; OUTER BLOCK 9 <------------- + 
' i i 
i ODT <-<----- ; 
i iaceeeerecLs (sacauneees ‘ 
i i Vv fH  Wegsen wecoees ae 
i i H CASES TTA 
: t+ sede MALT LOOP. 5 STATISTI TLE 
74 i; 3 Po SeeesssaD esses ititt 
i 90 ey es ES ie ee Se es 2 gs i. § CNS GAIsTiT Stitt 
i i Vv i voi t4asdst P tit 
H i i i ifddd Roddhti 
i ODT <=====> MASTER <=> SLAVE ; iff7/ 8 0 #f4ii 
; i i ; tft 1 0 stds 
i lan ase ieee Moe ec ini t///4 9 E SFT 
H i ¥ Vo iff41 9 8S Vhidd 
i H RUN LOOP <sssses=>s/ss/ 0 35 fit 
i i i CNS SSS O fill 
i : { tAessds RATT 
PRA Se rrr a ea toe oe i ifddtid ‘titi 
CAAA TET 
r22iifciiiiliid 


The “INIT” block will initialize PPIs and default system options, 
branch to “OUTER BLOCK” which displays the selected screen and 
enter the halt Loop whith handles the ODT input. 

The "HALT LOOP™ will be exited whenever either the "GO" command is 
entereds the “RUN” pushbutton depressed. 

The “RUN LOOP™ will polt the MEX select Lines waiting for a CNS 
commands and wilt exit to “OUTER BLOCK” when PPI1b0 run bit is off. 
The drawing on next page shows the interface (data + controt Lines) 
between MAC-II and B1990 cpu. 
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3158 50 


Strobe --> 
Endcenh --> 
Error “=> 
M <-- 
X  “<-- 
§$ <-- 
— <-- 
L <-- 
--> 
data 
to ==> 
CPU 
--> 
{i-=- 
Data 
from <-- 
CPU 
i-=- 
i= 
Data 
from <-- 
1/0 
bus <= 


a eee ee ee ee eee es es ee 


! 
t 


SAITAMA 
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MAC-II TO 81990 CPU COMMUNICATION 
81990 
fee 
PPI1la } ; “D" card 
i 3 
a se ee am ae coe ome i 4 
yee ae 7 eee eS nae Se Seles sss S— > Other signals 
BAI sitty ; active. 
StLdce ant 
Senn ane pee SSeS Sere sees er ese > Release processor 
5 renee ae a aaa a a aa ed aa > PERP register 
2470471174 ; 
Vilsssistss ; 
Oifl£22422i i 
a a 
s 7 
PPI2b j i 
Deere oo i i 
CEPI | } 
BEIT Y i 
S4fL22244% i 
4} a ae Ss ees ow t< PO Pete ee es AE, Ce Te Gee Ne Re SEN EE RR 
Lo eee Sa raat er Control 
| Se foot Ste ee ee Lines 
eer ee } ko 20-22 - ------------------- to MACII 
8 § fw ww wee ee ee ee ee ee eee eee = 
inne ee a 
i 4 
1 3 
i i 
8 a 
eee ees ies i 
At. § §-----------~------------- > 
noaeae ENED AITTOTTTTTTTTAATTTTAT EL Data 
Bi PP FORMATE 24 ===> TAIT fron 
w~-t Po GTR bits FEET TT MACII 
Cb Lf RAAT ATA Titi 
eee TO ee ee > 
i i 
3 4 
i 1 
area ar or i 
Ai ee ee eee 
wut MONA AAIITTA TAT aa al Data 
Bi PRP jyOyssssi <=== 24 SAAT TTT to 
wat PO GTESIATI ITE bits Fists stil MACII 
oe er er gOS PAE ETAT EE ESS 
4 7 
we lwewew eit 
5 3 
1 3 
i a 
3 4 
eames ts i 
Aj a aaa ae atic a > 
wed LENG AAEAAIT ETS TAT TTT Data 
By POLST IITTTT TTT from 
~-} PP $Tissss <=== 24 ===> FSAI 170 
Ci oT of essdisid bits s4sestisiss bus 
i Cates RLTITTN GT I km ------ > 
i 
i 
i 


1 
' 
$77 1/0 4773 ; 
4// bus 7/73 : 
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we eee coe ee ee  -e e  e e e  e e ee ee oe ee ee ee es ee ee ee ee es ee 


SEMANTICS OF THE “GO™ COMMAND : 


Any such command issued when the system is in MTR mode will 
cause the firmware to check whether the diskette read buffers 
have already been filled with valid data from a previously 
selected “.MTR™ file, if nots data wilt be read from that 
file, starting from a sector address which Logicatly follows 
the last used one ( mainty the first one )-, afterwards the 
transfer to the "“U™ register will be enabled. 


The following flow applies to the process described above : 


No 7 \ 
TAPS ee ae ~< MTR mode 7? > 
; et mrss i 
; ' Yes 
i. 4 
| 3 
eee Mee, 0} Seo eee , | aren ere rer 
H : j \ No 
} Initiate } < Disk buffers enabled ? >-------- + 
i RUN mode } jee ae a RAS Oe ee ee) i : 
i ecscroes dala eed tae i Yes j{ H 
RO C*«Og os enc cng Ves 
4 # i 
q 4 3 
I { Read disk } 
V ' buffer. } 
a a a 
i 3 ewww ee eee 3 
a | 
i § 
1 a 
3 Ei 
a i 
> saew Sees sis tae ‘ces nam ase “eosin lbs seb es “is ln os ammo qa 
4a. 
a 
Vv 
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The following graph describes more precisely the sequence of 
operations required to put both master/slave CPU's din run modes 
when either 

- a "GO" command is entered on the ODT- 

- the "HALT/RUN™ pushbutton is depnressed in halted mode, 

- a “HALT RESTART" request is made by the CPU. 


ee ee ee eee ee a a ES ee ee ee eee ee ee ee 


i a 
: | a 
1 Disable remaining commands } 
: on the ODT input Line. H 
s : 

i 


—_ = eae ee oe ee we a oe 


No / \ 
~—-<----- < Slave CPU on Line ? > 


a a A ee ne ee me ee ee ee ee ee 


— es a = 2 a 


Pees ee ee < MTR mode ? > 
\ / 


a <ee wa a ee ee ee 


<> <a ee a cee ee en ee se oe ee ee ee ee ee 


H a 
4 } 
} Send "START™ command } 
H to slave (a3A). : 
a é 
‘ t 


a eT Pe ee aT) =Seae= a 
ey ee 


-_— a = a -_ — < —_ ~- 


/ \ No 
x MIR MOGe: 2. desoSersses==Ses> + 
ae Re ae Oe eee / 
Yes } 
V 


a ee ee ee ee oe eee ee -_— oe we ee ee ee ee 


t % 
t 3 
i Put “DISKETTE START” micro !? 
' € a0020 0) in saved “M™ vatue } 
| 2 


< Oe ee 


{ continued next page ) 
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4 3 

FY i 

1 a 

' 3 

3 a 

i a 

i< ee ee ee ee ae ae ee ee a ee ee ee + 

v 


| er ee em ee ER ee ne oe Oe oe 


3 a 
i i 
§ Execute CPU start protocol. } 
; { see following chapter ) } 
1 3 
i a 


ne ee ee ee ee ee ee 


a ee ee ee ee a ee a ee a wa ene ae mee OP 
a ne ene ee > ee ee ee ee ee 
vee ee ee ee ee ee ee ee —_ > a a ae ee ee ee 


ee ee ee oe ee oe ee ee ee 


Fete La el ele 


a 
3 
sieaeniesatianieteneatentententntnteneaeetatetenont >! 
ry 
| 
eee Weeki 
Yes / \ No 
sa cit aoa aaa © Any error 2  ?-s=c3=-<=>- + 
; aces fe i ; 
a + ae 
1 3 
See acto ea ers Mpa gl rc tae i ae WD oo Lai td 
i i i i 
' Set halt request $ { Reset TOI hatt request 
Beer aha aes il os ht : ‘ over-ride in PPI2c ! 
i Pieces Si ee es : 
3 3 
3 ’ 
y : 
Vv 


Enter halt mode Loop. 
Enter run mode Loop. 
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0 ee ee ee ee ee ee es es ee ee ee 


EPU START PROTOCOL =: 


—— << <> <_ 


PPI2b <---- 


‘ 
w-----> CNOT] HPIbsc 
: 


Micro a1FDB 

( Clear PERP ). 
aC?) 1001 0000 @ ----- 
{ Strobe ENDCNH >. 


a a a a ee cee ee ee ee ee ee ee ee ee 


Micro a@1FDA 
{ Clear PERM )D. 


‘aie ace shih tales 


3 


§ 
> PPIta 


1 
Se mlee > CNOT] HPlb-c 
{ 


i 
a 
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ee ee ee ee ee le 


Fetch from “U" command 
( a01) xxxD OO11 a). 


Fetch from “U*" command 
€ g9(€41) xxx O977 38 D.- 


3 
a1) 1601 0000 a ----- > PPI1a 
{ Strobe ENDCNH ). : 
3 
ee ee see ee ee ee ee ee ee ee em ee Ghee re gee ae Eee 
PPI2b <---- Fetch from *U" command 
H €( af1) xxx0 0017 aD. 
Micro a33F14 ------ > CNOT] HPIbsc 
€ Clear (d¢0-7-3) 3. H 
i 
4 
a€4) 7001 0000 — ----- > PPIisa 
{ Strobe ENDCNH ). ' 
s 
sci cn is sims“ ss ning ss tating ian ‘sip ‘ie Some mm os : a a SE AED SOE SD ED SU OD ED AD Als A ED AE ED AS SS OE el SD A OE 
Clear deferred : 
command flag. H 
ede tees ae ace eae ee De ae ae ee te 
i 
a€1) Oxxx 1000 a ----- > PPIict 


€ Reset frozen-™ bit ) 


ce ee ee ee ee ee ee ee ee ee ee ee 


PP 


Micro alE9F 
{ Move CNS to MSSW ). 


a€1) 1001 9000 a 
( Strobe ENDCNH ). 


1 
> CNOT] HPIbec 


me ed le ee ee 


a Ae Se Sa AS aD A RU YE oe ce A ee Ee A A we ee ee 


2b <---- Fetch from “U™ command 
€ a€1) xxx 0017 2 >). 


i 
> PPI1a 


€( continued next page ) 
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CPU START PROTOCOL ( continued }) : 
MAL ae CPuy 
ce ci aaa ea es ' ‘si eae ee cas 
H 
PPI2b <---- Read "CNS" request 
' € af1) xxx0 0711 a ). 
CPU mode --------- > CNOT] HPIc 
4 
| 
a1) 1001 0000 3 ----- > PPI 1a 
( Strobe ENDCNH ). ; 
3 
oe a ee ee eee ae ee ee ee ee ee ee ee ae ee ee ee ee ee ce ee ee ee ee ee ee ee ee ee ee ee 
PPI2b <---- Fetch from "U" command 
: ( ati) xxxO 00141 a9). 
Micro 30C00 ------ > CNOT] HPIbec 
( Start ). i 
| 
4 
a€1)} 1001 0000 a ----- > PPI1la 


{ Strobe ENDCNH 3). 


a a ee ee ee ee se eee ee ee ee ee ee ce 


PP 


Saved *M" value <---> [NOT] 
€ Start }. 

a€1) 1001 66000 a3 ----- 

( Strobe ENDCNH ). 


ap a ee ee ee ee ee ce ee ee ee ee ee ee ee ee 


No / \ 
_.__f CPU mode = \ 
\ frozen- ? ? 
2 Eee ae de ee tit f 
‘Yes 
Vv 


a€1) Oxxx 1001 
( Set frozen-M ) 


_— a ee ee ee ee em ee ee ee ee ee ee 


A A aN SE A A DO wh 


ee ee ee 


— om ee ee a ee ee ce ee ee ee ec ee ee ee ee es ee oe te 


2b <---- Read “M™ request. 

€ a€1) xxx0 1117 a). 
HPIbsc 
Ta 


Ce eet Me le Ee on ket 


----> PPIict 


— a se em ce ee ee ee ee ee ee ee ee ee ee ee 


2b <---- Protocol acknowledge. 
{ a(1) xxx0 1011 a2 ) 


Secret one Mak eee Me Meta alae 
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CPU HALT PROTOCOL 3: : 
MAC ; CPU 
Sse ssl Ss H : ia aes as 
PPI2b <---- Data to “CNS” command 
; C aC1) xxxx xx00 a ). 
Saved “M™ value <----- MPlasvbsc <-~-- “M™ register 
4 
4 
a(1) 1001 0000 3 ----- > PPI1a 
( Strobe ENDCNH ). i 
Se Sir tas eta ete ar 
H : 
PPI2b <---- Data to “CNS” command 
; € af) xxxx xx00 @ ). 
Saved "A" value <----- MPlasbsc <---- “A™ register 
3 
3 
a€1) 1001 0000 a -----> PPIta 
( Strobe ENDCNH >}. H 
Sieber Be Do ceesetet e aes e e 
' 
PPI2?b <---- Fetch from “U" command 
€ a(1>) xxxO OOT1T @ >. 
Micro a1FSE ------ > ENOT] HPIbsc 
( MOVE MSSwW TO CNS ). ' 
a 
4 
ati} 7007 0000 8 ----- > PPlia 
( Strobe ENDCNH ). ; 
Sa Soccer te ee he ee cat sch a sal a elas 8 Sa a 
i 
PPI2b <---- Write to "CNS™ request 
H € a€1) xxxx xx00 2). 
Saved CPU mode <-------- MPIc <---- “MSSW™ register. 
a 
| 
a€7) 1001 OG000 3 =-=--- > PPIta 
€ Strobe ENDCNH ). H 


i 
If mismatch between saved CPU 
» then the MTR FF needs to be 


i 
eee i.e 
: 
PPI2b 
i 
1 
Nicro @186& <---=-= > CNOT] HPIbsc 
( MOVE PERP TO CNS ). : 
a 
1 
a€1) 1001 0000 a ----- > PPIia 
C Strobe ENDCNH ). ; 


ee ee ee ee ee ee ee ee ee a ee 


B1965/95 


MAINTENANCE ACCESS CARD II 


mode and MTR status in PPIib 
toggled. 


Laae 


Fetch from “U" command 
€ a¢€1) xxx0 0011 9 >. 


—_ oe ee ce ee ee ee ee ee ee ee es ee 


{ continued next page ) 
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> a aa a sD a ee ee ED ee ee ee ee ee oe os 


{ Strobe ENDCANH ). 


re Ca ED ED EA ee ee ee i ee ee ee ee 


MAC H 
7 
‘al eas ella sneha 3 
i 
PPI2b 
3 
3 
"oR" in CPUST <--------- MPIc 
3. 
q 
a(1) 1001 OO00 @ -----> PPI1la 
; 
H 
4 
: 
2 


PPI2b <---- 
3 
a 
Micro B1A6E ------ > CNOT] HPIbsc 
{ MOVE PERM TO CNS ). : 
3 
a 
a(1) 1001 0000 a ----- > PPI1a 


{ Strobe ENDCNH ). 


ae eee SO a ee ee ee ee ee ee 


“OR” an CPUST <-—=>=--=-= M 


aCi} 7001 GODG a ----- > PP 
( Strobe ENDCNH ). 


led we ee Se 
: La 
i) 
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a ee ee ee ee ee ee ee ee ee ee ee ee ee ce 


Write to “CNS” request 
( a€1) xxxx xxO00 3 3}. 
™"PERP™ register. 


> ce see ce a ee ce ee ee Se Ce ee ee ee ee ee ee ee 


Fetch from *U™ command 
( 3€1) xxx0 O017 a ). 


i sp ORD WE cep SMD OP ee oe ee 2 ee ee ee ce 


Write to *"CNS™ request 
( a1) xxxx xx00 a ). 
*PERM”™ register. 


The above procedure applies if either the CPU haitss or if the 
MAC-II is sending a “SYSTEM-CLEAR™ command to the CPU in bit# 3 


of PPIic. 
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eee ee ee ee ce ee ee ee ee ee ee ee ee ee ee > a a a a a ee ae i ee ee ee ce ee ee ee ee ee ee ee 


The following sequence of operations will be performed by the 
MAC-II firmware of the master CPU upon receipt of a “CLEAR” 
command in hait mode : 


Up to 


Send a “SYSTEM-CLEAR™ signal tn PPLIICNTL € port a93 ) 
which will force the CPU to send registers "A“ & ™M™ 
to the MAC card (€ see halt protocol ). 


Send “MOVE NULL TO A™ & "MOVE NULL TO 8R™ micros to the 
CPU ( @1FE4& & SIFEG respectively >. 


Fill with zeroes the RAM area whose contents will be sent 
to the “M" register when executing the CPU start protocol. 


Send a “READ-CLEAR-ELOG™ micro t( 30808 ) micro the the CPU, 
read the results from the “Y" register (€ send "MOVE Y TO CNS” 
micro - BITAE ) and store them in RAM. 


If not in cache-only source mode (CPUMD=2), send a clear 
cache micro (€ a0005 ) micro to the CPU. 


heres the “CLEAR” protocoi is very similar to the one of 


the previous MAC, but in additions the MAC-II wilt have to 
reload the FAT & directory from the system diskettes in order 
to allow the firmware to take into account a new diskette 
setting. 


If the slave CPU is present and onlinesr it will perform the same 
operations ( except for the diskette handling )» while if it is 
present but off-Line, a RESET operation will just be executed. 
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— com ane om cee we ee ee ee a a a ep ae we ee ee ee ee ee ee ee ee ee ee ee 


SEMAMTICS OF THE CASSETTE MANIPULATE MICROS ¢s 


These micros generate a request to the MAC-II processor on 
PPT2b ( 170 address 395 ) with the following format : 


MEX to H/ 
H to MEX 
MEX se 

MEX 
ME 


Ls 


Cassette start : 
€ micro 30020 ) 


Cassette stop ; 
€ micro a0D22 ) 


Rewind cassette : 
{ micro 30028 3} 


CASSETTE START +: 
“U™" register fro 
is available in 

will take place, 
be incremented, 

be reset. 


CASSETTE STOP 3: 
of the diskette 
will cause next 


BO ai ee ee 
EO cl ce See 
X select 2 __ LL 


8 
i 
b Vv 
4 


PAST TTTTT TT ET TTS 
PASI TATE TTT TTY 4 
PL£L£22423 2421425 Li222 5 
PETE AT AIA TTI TS 
PAFEIIET TAIT GT TTT 7 
PL£L200, £42202 222205 
STA EATAAT TATE ETT 
PAA 4 
P2220 Lie ffi ditidi____ 


> a a —_ a a a so ee 


Salt TE el. Le Te eT 
a 

Ce ee ee ae 
cc 

tlle i RAN cl agh kas ain i: bd Naty teas Salah st Vito 
«ule 

‘ie sls fain tit, Git ta) Wii lh ile cla Dae le 
Sad 


witli enabie data to be transferred to the 
m the diskette read bufferss if valid data 
those buftferss if nots, a read operation 

a sector pointer in the “.MTR™ file will 
and a byte pointer in the read buffers will 


will invalidate the data in the read buffers 
so that a subsequent CASSETTE START micro 
data to be read from the diskette, the sector 


pointer to be incrementeds and the byte pointer to be reset. 


CASSETTES REWIND 
cassette stop mi 
pointers reset ) 
mechanism of the 
then similar to 


2: tn addition of the known features cf th 
cro € invalidation of the bufferss buffer 
y this instruction will cause the restore 
diskette to be initiated (€ the effect is 
the “UNLOAD™ command of the ODT ). 
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SEMANTICS OF THE “MOVE TQ resgister™ MICRO : 


Generates a request to the MAC-II processor on PPI2b according 
to the following format : 


Lsb | Msb 


PPI2b value 2 YSASIATITII TTT 


oo ee ee ee ee ee ee ee ee ee ee a 


i a a. 3. 3 
Fi 4 a a s 
( address VAI PE TTT T1717 st 6 | 0 ; Dp H H 
= 995 > Hy ag aD aa & © ae © © A ee ee, (ee ee ee eee ee ee ee See 
2 i. i. 
E | | 4 
MEX select 2 ____. ; i ; 
: H 
i 
ji 


SUD CED ONE Oe Ae ee ee ee ee te 
—_ <n an em ee ee ee ee ee ee ee ce ee ee ee ee ee ee es ee 


sy ee ee ee a ee ee 2 ee ee ne ae em see cm ce ce ae ce ee ee ne ee ce ee ce oe 


This request will cause 16 bits of data from the read buffers 
of the diskette to be moved to the “U™ register of the CPU, 
provided those buffers were enabled by either a cassette start 
micro € run mode ) or by a “GO™ command from the ODT when the 
system is tn MTR mode ( see semantics of the “GO™ command ). 


The transfer to “U" consists of 3 “OUT” micros to the HPPI port 
of the 2*5 compiement of the data to be sent overs then strobe 
ENDCNH in PPila to release the host CPU. 


After this transfer to the “U" register, the byte pointer in the 
disk read buffers will be incremented by 2 and when it reaches 
the end address of the bufferss a read opneration of the next 
logical sector within the file will be initiateds the Logical 
sector pointer will be incrementeds and the byte pointer will 

be reset to the start address of the disk read buffers. 


Crossings over TP400 cluster boundaries will be accomplished 
using the copy of the File Allocation Table in the RAM of the 
MAC-II card created by the execution of a previous "MTR" 
command from the ODT. 


Disk read errors wilt cause the firmware to strobe the adequate 
error flag in PPIias in additions the same procedure will be 
followed if the CPU tries to get data beyond the EOF cluster. 

€ See appendix for End Of File indication on TP400 disks }). 
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A ne ecu ce ee ee ee ee ee ee ee ee ee a om oe ow ee 0 ee ee ee ee ee ee ee ee ee ee 


CNS REGISTER COMMANDS FORMAT = 


ALi the commands that can be directed to the (NS register 
may be described by the following table ; 


Msb Lsb 
2222 4111 17111 1100 0000 0000 
3210 9376 5432 1098 7654 3270 


= = ae ae eae ee a ee ee ee ee a ee > ee ee ee ee ee ee ee en ee 


i a 3 z i 4 3 
i 4 a i i 2 a 
CNS value + | xxxx | xxxx 2? xxxx |} xxxx } CDMR ! ssss } 
3 4 Ei | a 3 2 
| t ? 7 EY Ej a 


—_ <-> <> <> = «we _— oe we we we ee a a —_ <= = = — a a a a se = = = = 


COMR = Ixxx : Control commands» 
CDOMR = Oixx : Deferred commands € master only )- 
COMR = OD1x 2: MAC-II typical commands, 
CoMR = 0001 : Read/write MAC-II memory commands-s 
CDOMR = 0000 : Immediate action commands, 

ssss 2: Command sub-type. 


All xxxx*s must be reset for controts deferreds and tmmediate 
action commandss and are considered as data for MAC-II commands 
( witl be described in the following paragraph ). 


Deferreds MAC-IIs and immediate action commands are valid 
only if they were enable by the receipt of a specific 
control command (€ CNS = 3000081 >. 


All those commands are executed by the MAC processor when a 
request is made by the host to PPI2b (€ 1/70 address 395 ) with 
the fottowing format : 

RE ce ee en = ee ee ee 


SS DD ee Oc es ee ee 2 ee ee ee 


; 
5 3 
a 1 
MEX select 1 _... iow ; H ; 
MEX select 2 __.. : : f H 
t a 3 4. ? 
g 1 Fa | EI 
Lsb Vv v Vv Vv VY Msb 
WITT AAA TAA AAAS 
Data to CNS a A Rene Eee ee eee ee 
PLLZL£E, £000 LAL LLL Lee Liddy ee i 
HARE EU EER .? ; ; H H 
Register to (NS 2 U¢sss dss si sissis7) 64 l6uthlhUmWlUlUElChUOOWlUlUDElULTlhCUDE!lCU8UlUY 
PLL2225 22241425 L421 L452 nee eee ae Se H 
TREC eee : : H : : 
Read CNS ae ee a ee ee en | en ¢ ee ee | 
. 4 q a i 
a § E | ? a 


PLLL0L L100 222025 


a a a ee a ae a a — 2S a 
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CNS COMMAND FORMAT € CONTINUED ) = 


Whenever the MAC receives a command which implies an output to 
CNS from the hosts the contents of that data will be available 
on MPlasbsc ( 1/0 address 280 - 383 ) and will be stored in 
the RAM of the MAC card. 


If such a command has a “D" flag on ( deferred command )- the 
MAC firmware will memorize that the corresponding action has 
to be taken when the host processor haltss thens in halt mode 
the firmware main toop will check that there is a command 
pendings analyze the CNSs and execute the specified request. 
Note that any control command has to clear the flag which 
eventually indicates that a deferred command must be executed 
in halt modes and any execution of the “START” procedure atso 
clears that flag. 


A “READ CNS” request from the host will cause the MAC firmware 
to read each byte of the CNS from the RAMs complement its and 
send it sequentially over to HPIa ( 1/0 address 384 )+ HPIb 

€ address 2385 )» and HPic ( address 386 ) before reteasing 

the host processor (€ send the "ENDCNH™ strobe in PPI1a 3). 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 
LIEGE PLANT 


—.D.5. 3158 5045 REV. AB 


eT ee SS 


B1965/95 SYSTEMS 
MAINTENANCE ACCESS CARD II 


PAGE 31 


ep ee 2 ee se ee ee ee ee ee ee ee ee ae ee 


A set of new CNS commands has to be introduced in order to allow 


the host processor : 


- to select the name of the 


".MTR™ file he wants to read 


through the “U™ register between diskette start/stop. 

- to cause MAC-II firmware to read/write any particular 
512 bytes disk sector to/from its RAM memory. 

- to access ( on input & output ) the MAC-II RAM memory. 


These commands may be summarized as foliows : 


Command name : 


a ame ee see cn ee ee ee ee ee eee ee ee 


Retoad FAT & directory. 
Specify filename bytes 


#2 Bid #8 


Fa be Ed 


Read adsolute sector. 
Write absolute sector 


Read RAM. . 2. 2« » © « 
Write RAM address .. 
Write RAM data. . . . 
Write ODT mode. ... 


Where all xx*s represent 8 
be described Later on. 


bits command parameters which will 


Those commands will only be valid if enabled by the execution 
of the CNS 3000081 command from the hosts and will be nak*ed 


if the read buffers of the 


me the 


enabled ¢€ namely 


between a CASSETTE START and a CASSETTE STOP micro ). 
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RELOAD DISK CRS COMMAND = £00 00 213 


<=> > a a a ap ae a a a a oe ee ee ee ee ee 


The following command issued by the host to the €NS register 

will cause the firmware to read the FAT (€ file allocation table ) 
sector and the 9 sectors of directory from the diskette currently 
inserted in the drive. 

The RAM address of the buffer which contains this information 
Will be available from the CNS responses so that it can be read 
later on using the “READ RAM” CNS command. 


Command format : 


Msb Lsb 
2222 2 41717 «+: «#149747 : «217080 =: «©9806 : 0000 
32710 : 9876 : 5432 2: 1098 + 7654 + 3210 
A es ewe Rake Are Sees 
§ 9000 } 5000 4 Oo000 } D000 ! 66010 ! 0001 } 
H : i H i COMR i ssss j 
Bes Sas Pe ha Tt Seheets Palaces pete Veet! ; 
Response format : 
Msb Lsb 
2222 2 4111 4 17771 2 °#79700 ‘ 0000 : BOooG 
3210 2 9876 : 5432 : 1098 = 7654 +: 3210 


STITT 
Upper byte of fFsIATATTATATEIAIITTY 
buffer address U//d4/S4¢44 0744770773 
Sesceseen eases iLffdidisidiiiltitt; 


3 

J 

i Lower byte of 
{ puffer address 
3 
a 


ie tt 


a a Oe eS ee ce oe 


Upper and Lower bytes of the 16 bits directory buffer address 
are inverted in the CNS response - refer to 8080 microprocessor 
type of addressing. 
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SPECIFY FILE MAME BYTES 1 & 2 CORMAND =: {xx xx 22] 


<_< a a a a a > De OD EE OD Oe OD DO OD ee eo ee ee ee ee ee 


The following command issued by the host to the CNS register 
will cause the firmware to update the first and the second bytes 
of the MTR filename to be searched Later on with the first 2% 
Second bytes of the commands the CNS response is meaningless. 


Command format : 


Msb Lsb 
2222 : 13771 +: 1117 2: 1700 : O000 : ODBDD 
3210 : 9876 +: 5432 : 1098 +: 7654 + 3210 
ie enna named ee | 
$41 st byte of |} 2 nd byte of } 0010 $ 0010 } 
3 MTR filename. ! MTR filename. 1 COMR } ssss j 
Seneca ees ee ea Fs wha we erase te Fetes! Pees ; 
SPECIFY FILE NAME BYTES 3 & 4&4 COMMAND : Cxx xx 23] 


a a ee ee ee ce es ee ee ee eee ee ee ee a 


The following command issued by the host to the CNS register 
will cause the firmware to update the third and the fourth bytes 
of the MTR filename to be searched tater on with the first % 
second bytes of the commands the CNS response is meaningless. 


Command format : 


Msb Lsb 
2222 : 41714 #: #1171 +: «1100 : o060 :- 0000 
3210 : 9876 =: 5432 2: 1098 : 7654 +: 3210 


4 th byte of 
MTR filename. 


3rd byte of 
MTR filename. 


tad 


“om 
oe & 
a freed 
yO 
2 dn ne tt 
Oo 
oO 
per 
sie. 


ee eh a sen a le 
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SPECIFY FILE MAME BYTES 5 & 6 COMMAND : Cxx xx 24) 


The following command issued by the host to the CNS register 
will cause the firmware to update the fifth and the sixth bytes 
of the MTR filename to be searched later on with the first 8& 
second bytes of the commands the CNS response is meaningless. 


Command format = 


Msb iLsb 
2222 2°11771 #2: #1171 : «211090 +: O000 : 0000 
3210 : 9876 : 5432 2: 1098 : 7654 : 3210 
Bg erage OT ee gy eee a, Megs ee tg eget ee eS 6 ony a 
| E | 3 a i 
' 5 th byte of {| 6 th byte of { 0010 $8100 3 
!-MTR filename. {| MTR filename. | CDMR ! ssss } 
Mapes es oe bee ete toe oo ste! : REE H 
SPECIFY FILE NAME BYTES 7-8 & SEARCH COMMAND : Cxx xx 25] 


The following command issued by the host to the CNS register 
wiil cause the firmware to update the seventh and eighth bytes 
of the MTR filename and to search for that fiite name pattern 
within the directory buffer in RAMs which shoutd have been read 


from disk by a previous command ; the address of the directory 
buffer witl be returned in the CNS response. 


Command format : 


Msb Lsb 
2222 2: 1117 +: #%1111 2: «42400 =: «9800 =: 0060 
3216 : 3876 : 5432 : 1098 : 7654 : 3219 


7 th byte of 
MTR filename. 


ee 


8 th byte of 
MTR filename. 


— ee we we ee ee ee oe ee oe oe ee 


Ot lana) 
Ce ed kD 
de ed 

im) 

oc 

= - 

=e : 


Response format : 


_— 2 ee ee ee ee ee eo ee ee ee a ee es ee ee 


Lower byte of 
buffer address 


Upper byte of 
buffer address 


status 


ee et eT 
w 
i) 
a 
~y 
% 
i 


are eet) 
dee ek od) 


—_ =~ ee ee ee ee ee ep ee ee ee ee a = ee ee ee we ee ee ee ee ee -_— <2 we oo _ we we oe 


: 
: 
a€1) 0000 0110 a (ACK) =: successful search <--} 
a€1) 0001 0101 @ (NAK) : file not found <----- + 
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READ DISKETTE CMS COMMAND : Efexx xx 26] 


The following command issued by the host to the CNS register 
will cause the firmware to initiate a read disk operation on 

the disk sector number specified by the command: if successfuls 
the data read will be available from the RAM Locations specified 
in the CNS response ( see "READ RAM™ CNS command }. 


Command format : 


Msb Lsb 
2222 2: 7117 +: #%11471 2: 1100 =: O000 =: 9000 
3210 : 9876 : 5432 7: 1098 +: 7654 +: 3210 

OO ee gy yee Pe wei, Sat i Ge ay os Sg 
q a 3 i i 
} Lower byte {| Upper byte } 0010 |.0110 
§- of disk addr. ! of disk addr. ! CDMR § ssss_ } 
a a i 3 3 

9 cee ae oe ae ee te ee ee OD le www ew we we ee eee Se oe ee ae ow ee 9 ee aw cee om soe me one 1 


Upper and lower bytes of the 15 bits disk address need to be 
inverted in the CNS command - refer to 8080 microprocessor 
type of addressing. 


Response format : 


Msb Lsb 


WA IND 
hI nh 
wh AY 
orn 
we 66 
> <4 
oO = 
J ak 
Ch ah 
ee 4b 

wid 

al 

ve 

wos 


oe A ce ee ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee se ee oe ee ee 


Lower byte of 


i 

I 

i Upper byte of 
§ 6putffer address 

q 

a 


buffer address 


Seah 1 Mined 
‘ite Sle io i aie va ee He 
a 
% 
a 
. 
Wi 
“ 
1) 
wt 
fe 
vi 
eet et et | 


> ee ee ee es ee ee ee ee —_ 2 ee en ee ee ee ee ee oe ee ee a a a a a <n ee a a a nee 


a€1) 0000 0110 a (ACK) =: successful read <---- 
Q2(71) 0001 0107 38 CNAK?D +: read faiture f------<<-+t 


BURROUGHS CORPORATION 


COMPUTER SYSTEMS GROUP B1965/95 SYSTEMS 
LIEGE PLANT MAINTENANCE ACCESS CARD II 
—.D.5. 3158 5045 REV. AB PAGE 36 
WRITE DISKETTE CNS COMMAND = Cxx xx 273 


The following command issued by the host to the CNS register 
will cause the firmware to initiate a write disk operation on 
the disk sector number specified by the command. 

The 512 bytes buffer used to perform this operation will have 
the same address as the one used to perform the read operation 
€( see command above ) and may eventually have been filled from 
the host using the “WRITE RAM ADDRESS” and "WRITE RAM DATA™ 
CNS commands ( see following paragraphs >}. 


Command format : 


Msb Lsb 
2222 214777 #+: #%1171 : «1100 + O000 : 0006 
3210 : 9876 +: 53432 : 1098 + 7654 +: 3210 

ee Re ng ee at 
4 Lower byte §{ Upper byte { 0010 { 01171 j 
§ of disk addr. ! of disk addr. }| CDMR i ssss } 
3 a a 3 a 
lew ww ee ee we ewe Dee ee ae ee oe es ee ee ee ee ee Miah a sm, ih. Sta 3 sae ce 0m ae ae q 


Upper and Lower bytes of the 16 bits disk address need to be 


inverted in the CNS command - refer to 8080 microprocessor 
type of addressing. 


Response format : 


Msb Lsb 


a vam aap ee cee ee nee ee ee ee ee ee ee ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ea ee 


Lower byte of 


i 

3 

H Upper byte of 
} buffer address 

i 

4 


buffer address 


‘aie a ies ie aa a OO 
a i ke ay at tt 


a€1) 0000 0110 a CACK) 
@€7) 00071 0101 @ CNAK) 


successful write <--- 
write failure <------ 


6 6s 
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READ MACTI 8AM CHS COMMAND : Cxx xx 117] 


The following command issued by the host to the ¢€NS register 
will cause the firmware to read 24 bits of RAM at the address 
specified by the commands which will be presented to the MEX 
Liness and available to the host by a "MOVE CNS TO register”. 


Command format : 


4 i 3 i a 
3 % 3 a a 
} Lower byte |} Upper byte { 0001 } 0001 } 
{ of RAM addr | of RAM addr } CDMR | ssss_! 
i 4 ' i i 
0 we ee 0 ee me ee SD ee ee ee 9 ee ee ee ae ee ae a ee ee ee § ewww ew wwe 8 ne ee wwe we ae ee ee 4 


Upper and lower bytes of the 16 bits RAM address need to be 
inverted in the CNS command - refer to 8080 microprocessor 
type of addressing. 


Response format : 


Msb Lsb 


4 
q 
RAM contents a. 
at Caddresslt2 :- 
4 
Fy 


a ee ee 


RAM contents 
at Laddressj}+1 


RAM contents 
at Laddress] 


On a a a a oe a ee ee ee ee ee 


ee Tk 
‘alta te ln Minis sah dase lane salah 
alin tat ea sieht Wiehe aie 


2 en ee ee ee ce ee ee ee ee ee oe ee 


This command might be useful for programs who need to access 
data which are resident in the MAC memorys such as diskette 
directorys disk datas pack identifiers or current MTR filename. 
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a a ee ee ee ec ee ee ee ee ee ew ee ee ec ee ee ee ee ee ee ee ee 


YRITE MACTI DDRESS COMMAND = Cxx xx 1273 


nef 
we 
1» 
| 
a 


The following command issued by the host to the CNS register 
will cause the firmware to memorize the first 2 bytes of the 
MEX Lines as the address where any subsequent "WRITE RAM DATA™ 
command will update then RAM memory. 


Command format : 


Msb Lsb 
2222 2 11417 +: #%4171 2°1190 : O800 =: 0000 
3210 2: 9875 +: 5432 : 1098 +: 7654 : 3210 

Ge ee ae See ee oe 

{ tower byte | Upper byte 7}? O061 1 0010 } 

1 of RAM addr j} of RAM addr { CDMR ?-ssss 3 

a a a 3 i 

ee ee ee ne ew ee ee ee ee ne ee 1 eee we ee ee eee ee ee 1 ee ee oe we 2 eww ee we 3 


Upper and lower bytes of the 16 bits RAM address need to be 
inverted in the CNS command - refer to 8080 microprocessor 
type of addressing. 


The response format 1s meaningiess. 
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WRITE MACII RAM BATA CNS COMMAND = Cxx xx 133 


The following command issued by the host to the €NS register 
will cause the firmware to write 16 bits of data at the RAR 
address specified by a previous “WRITE RAM ADDRESS” command. 


Command format : 


fisb Lsb 
2222 2: 3117 +=: #+%441171 : 1100 : 9500 : 0006 
3210 =: 9876 2: 5432 2: 1098 +: 7654 =: 3210 

| as Olneiei aes Sonia memes | 

{ Lower byte f{- Upper byte | 0001 3 0011 $3 

i of data ' of data i CDMR i ssss } 

i 4 i i i 

8 we ee ow oe oe we ee ee es Ee ee ee ee ee ee 8 we ee wee we ee oe 9 www oe we we oe i 


Upper and lower bytes of the 16 bits RAM address need to be 
inverted in the CNS command - refer to 8080 microprocessor 
type of addressing. 


After completion of this updates the RAM address where the 
following such command should take place will automaticly be 
incremented by 2 tbytes)s so that onty one "WRITE ADDRESS* 
command is required to fill a buffer of contiguous memory 


Locations. 


Response format : 


Msb Lsb 


SAAT TTT T A 

Upper byte of PSAIST TATA TTT TTTY 
mext address. Ysss sss sds sssisiiti 
a aa Sei eee PLLLLLEL L224 £2 222113 


§ 
f 
} Lower byte of 
{ next address. 
a 
# 


re ee eT 
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WRITE ODT MODE CNS COMMAND : Cxx xx 14] 


The fottowing command issued by the host to the CNS register 
will cause the firmware store the medium byte of the command 
in the memory tocation used by the screen formatter to soacify 
the kind of menu that will be displayed on the screen in halt 
mode. 


Command format : 


Msb isb 
2222 2°1111 #2: «#214171 2: «1106 + G000 : 0000 
3210 : 9876 2:2: 5432 : 1098 =: 7654 =: 3210 

PITTI LTTE aTY ; : : 

PAs 777171) Code for ODT } 0001 3! 0100 3} 

PAA screen mode j COMR {| ssss } 

PLLLAAIAAA LALLA enter ae (eleeeee 
OPR page ... - - } O800 : 9000 ; 
FE page. -« « «= »« «= } 9000 =: 0001 } 
MAC page . ..-.-e j} O6000 : 0010 i 
REG page . .. - -« } O00 : 0011 } 
STACK page ... .- i? O600 : 0100 } 
CKEY page. . . - - } OO0800 : 0101 } 
S-MEM 16 oage. . . 3} O800 : 0110 } 
S-MEM 24 page. . . | O000 : 0117 } 
S-MEM 39 page. . . if 0000 : 1000 ; 
DIR page ... -« »« } O880 : 1001 } 
TEXT page. . . - - 3 +%DOODO = 1070 j 
4 i 
4 i 


The response code is meaningless. 
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CHANGES TO EXISTING CNS COMMANDS =: 


The response to the "GET STATUS VECTOR™ command should be 
modified in order to reflect the presence of a 5 1/4 disk 
as a bootstrap device instead of a cassettes so that any 
program wishing to use the “U™ register will be able to 
know whether or not he has to use the file name selection 
commands € namely “"SYSTEM/LOAD. CAS” 3). 


The response to a “GET STATUS VECTOR™ CNS command (value = 
9000002) wilt be formatted as follows : 


Msb Lsb 
2222 2 7711 #«: «+1111 2: 1780 + OO00 =: 0000 
3210 =: 9876 +: 5432 2: 1093 2: 7654 : 3210 

oe cee Tein te ge Nags eee ee eye eee EG, et ee ge yg 
i a 1 3 4 
* 0000 }] bOSR } Firmware i Contents of } 
H : } level number } PPI1b H 
Pee ate : a ee BN gee Bae EE ey eC i 


remote switch ons 
synchronous Link on Cif R=1)- 


or By 
it i 

vial 
os on 


MAC card firmware Level numbers are : 
- a(€71) 0001 C000 a for MAC-I CHI), 
- a€1) 0010 0000 a2 for MAC-II (H10)-> 


See appendix for a complete descristion of the bit mapping 
of PPI1ibs found in the teast significant byte of the CNS 
response. 


In additions the users of the “MTR restart™ commands j.e. 
move 9000041 to CNS- must be aware thats before they issue 
such a commands the file identifier field in MAC RAM must 
have been filled with a valid patterns otherwise a NAK 


response will be crovided by the firmyare. 


In case of parity detection in the RAM of the MAC cards 
a Non Maskable [Interrupt wilt force the firmware to 
enter a Loop which wilt give a NAK response to all the 
requests issued by the host to the CNS register. 
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The messages of the MAC card can be directed through the USART to 
either a Local ODT fusing a TOI Line) or a remote ODT (using an 
R$-232 syne or a-syne Line) by an appropriate setting of the 

mode select tines of PPI1ic - see drawing below : 


MAC-T1 
ara la alas 
PPIic } 
q 
oe ee oe ee we ee oe i 
Mode --> 7 $___ | ---------------------+ 
SQlech >? 6 teow. js oS Seese “Sener es =e, 
1806S! S403 fod | See See SSeS = *i} 
4 $FtTTTTTE rie 
3 sTTHIITG itd 
2 i4fst1s i} tia 
Toss sistiy Hi 
O i222Li14i tia 
Ei aae 
a #44 
2 338 
i aa 
a aaa. 
i $44 
BCC Species VV¥V__ 
} PII asitsy 
ses Saat eos i PAA TATE 
H i } i/77/ O11 <= F====> RS232 sync. 
i i Bj PALF ETIITY 
: $A P<€erssscseses=> Jf/f/ 010 <======> RS232 asyne 
<===>) Ui Tj SATA 
; 53 AG iff ¢7f OOO <======> THI 
1A fot Sede TETTTS 
+R ; r2dde4¢i1hi 
| 
<===>! tN FPLAH 4 
4 4 Ty ? 
i 1 4 
$ a 1 ! 
a 
8 3 i 
i 
i 
' 


See appendix for a more complete description of mode select Lines 
and 8251 USART programming. 
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In halt mode, the MAC-II firmware communicates to a Local ODT 
using a Two-wire Direct Interface Line at 9600 bauds with a 
terminal whose physical address is "335" (€ 92424 3). 

The protocols used are “FAST SELECT™ (€ write operations ) and 
*"POLL™ ( read operations )» without transmission number. 

The followina pages summarize the data interchange made toa 
perform this : 


“POLL™ procedure <: 


MAC~II : TERMINAL 
EOT ¢{ a04 ) 4 
Address ( a2424 ) =| 
POL ¢€ 370 ) : 
EN@ ( a05 ) : 
: Ps 
i = 
| * 
$n ne ee D> were nn na oe en eee + 
= a 3 
2 2 4g 
4 Vv Vv 
. EOT € aD4 ) S$OH € 8207 3. UL 
: ': Address ( a2424 ) H 
é : STx ¢€ 302 3 : 
: ; 8S = ee puaaaneres v 
$eee--- K€ www we wee + SAARAAN T VAASLAAS (*} 
; : VAVANAN E NANAANA 
H : ANAAAAL X NANAAAA 
Vv : AVAANAA T VANAAAA 
No message SO a a ee 
from terminal. : ETX ¢€ 903 3) 
2 Bcc 
: H 
= 3 
= | 
$e eee ee KKK eee wenn ee ee ee ee + 
4 7 
i 7 
ACK ¢€ 3045 ) : 
; : 
i : 
tonne ee D>> meee nnn ee + 


a 
Successful message 
read. 


(*):S5tart 8CC accumulation. 


- 
5 
' 
( 
t 
' 
i 
j 
' 
i 
i] 
i 
t 
t 
A 

deo ons 6) A oe be ne tt 
A 
' 
j 
‘ 
{ 
j 
i 
J 
t 
| 
1 
j 
t 
i 
- 
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—— a ae a ee ee ee eee ee ee ee ee ee ee oe ee ee ee ee OO ee cme en ee mee ee ee ee ee oe 


"FAST SELECT" PROCEDURE = 


MAC-IT ‘ TERMINAL 

EOT ¢€ a04 ) : 
Address (€ a2424 3} . 
FSt ¢€ a73 ) : 
ea liga al S0OH € a01 ) : 
.: Address ¢ 32424 ) : 
Hie STX € aD2 ) : 
_ <a e se = . 
(x) VAANAAA T ANANAAA : 
VANAAAN E VANANAN ‘ 
ANANANA XK VANAAAA 4 
AVANAAN T VAVAAAA F 
ETX ¢€ 3903 ) : 
BCC : 
i = 
2 ° 
3 s 
4 = 

$ ee ene = >>> ------ oe + 

: i : 

: ; : 

4 ACK (€ 306 ) NAK € a15 ) 

- i i 

2 : i 

Sl laahanten ier heen oon ienienanetaaias KKK en + 4 

: H 

H $e KEK een ee ee + 
Message sent H : 
successfully Error : 


(*> + Start BCC accumulation. 


The Block Check Code (8CC) will in this case be a simpte LRC 
€ Longitudinal Redundancy Check - exclusive OR of ail characters 
following SOH- up to and including ETX ). 


The USART mode word for the transmission from/to the tocal ont 
wilt be equal to a7As meaning 1 stop biter even paritys 7 bits 
per characters Baud factor = 16 x € see appendix for further 
details ). 


The same procedures aiso apply to a remote ODTs through a RS-232 
Line accessible via the USARTs provided an appropriate command 

had turned the remote option on. The remote Links as selected by 
the *MODE™” bits in PPIlics may be either SYNC or ASYNC ( the Latter 
with 3 possible vatues of the Baud rate 300, 1200 or 1800 Bps ). 
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USART TRANSMIT SEQUENCE = 


The following flow describes the procedure followed by the MAC-II 
firmware to initiate a transmit sequence through the USART : 


eet Woe 
No / \ 
lc ss neh ace as aa < TDI mode ? »> 
ee re / 
} Yes 
Vy 


a i 
Fi 4 
§ Set USART =: Rev enables error reset !. 
é | 4 
i a 


oe ee ee ee en eee ee eee ee ee eee 


+ 

i. 

q 

1 

| 

| 

4 

2 

a 

3 

| 

a 

i 

3 

3 

4 

a 

| 

F 

; 

a 

i 

3 

Vv i 

H ne cee ae oe oe oe ae eae oe oe ee ee ee >} 

: i I f--------- -- --- + + --- - + - +--+ +--+ +--+ + 
: tC a re eee i 
‘ ; / \ No = 
: ie < USART Rev Rdy 2 > 2 OD ee a ee ea ee ee + ; 
F : 5 ee ee eee f ie a: 
: i Yes: 3 BNW aces ; 
i Be ee Bee eg Soe i \ No} 
i i i H < Timeout ? >--~+ 
; H ; Clear data from USART : eee a eee / 

4 : i Decrement character count i} Yes j 

3 3 i. i q 

4 | 9 ew oe ee we oe oe on oe ow ew ne — a en a ee ae me ee a i a 

3 a E | a 

| a a § 

i oO ag ee ee Ve aes H 

: H No / A : 

H teen < Character count = 0 ? > ; 

; Miele er es gs / i 

i i Yes i 

v 

: Error return € status = 3} : 

4 4 

i EY 

| a 

M5 iii i a aaa i, sn emi ens i; i ems. "eli ei’ mis tee en 4 

4 

| 

+ 


€ continued next page ) 
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a 

a 

v 


2 a <a ee ee ee ee ee ee ee ee ee ee ee ee a ee eS ge eR re ee ee ee vee ve ee ee cee cee 


j a 
z 3 
i Set USART + Xmit enables error reset } 
a 3 
| i 


> oe OD ee ee ee ee ee A ee ee ee ce ee ee ee ee ee ee ee ee ee 


=~ aw oe ee ee ~~ ae a a a 


4 a 
a q 
' Clear tre i 
| i 
1 | 


a a oe = ee 


sea cas : Secret 
/ \ Yes 
< TOI mode ? >----- > Return. 
ene ane ae / 
No } 


ee oe ee we see ee ee ee ee ee eee a ee — a see ee ee ee ce ee ee ee ee ee ee 


i a 
a a 
} Set USART =: Xmit enables error resets RTS } 
3 i 
| 


< BO38SR PF Se----- > Error return 
: Cea eee wd { status = 6 3) 


C te et ee. 
oO 
maf, 
“thy 
wate te 


status = 5 3) 


— a ee ee ee ee ee ee 


< Sync option ? >---------- > Return. 
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The followin: 


previous graph. 


Error return <---~- 


{ status = 6 ) 


Error return <---- 


€ status = 5 3 


Pe ee 


3158 5045 REV. 


a a ee ee ee ee a ee ee 


segues 


A8 


2a 
et 


a A ee A Re ne ee 


i sp wi A ty ee ee oe ee 
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ee ee ee te kd 


‘wy, 
Cin Masel lon Rael MeedroRe et, eer ad, 


« 
ee ee a 


next page ) 


> Return. 


is used tc send a character through the 
USARTs once the transmit procedure has been initiated by the 
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: 
4 
1 
Serene reece | SR a ae aes 
/ \ No 
< USART error ? (*) >D------- 
a ee eel ce mie er / 
Yes 


ee ee ee ee ee ee ee a a a a a 


ae Ce SE ee eee ee ee ee me 


ee ee a ee | 


— ee ee ee ee ee ee a a me wa a 7 a a 


(x) USART errors - frame errors 
- over-runs 
- parity error. 


All data transmit sequences through the USART end up according to 
the procedure described by the graph on following page. 

Note that transmit enable (bit# 0 of USART command word) is reset 
as soon as the datacomm inteface chip is ready to accept one more 
character after the end of the message, white the Request To Send 
signal (RTS-bit# 5 of USART command word) is towered whenever alLl 
characters have teft the transmit buffer. 
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i 
V 


— -ee ree ee ee ee ee ee ee 1 ee A Ae ee ee oD MO RD mS 


ee A De ee ee ee ne 


i 
$e nn nr nn >} 
i Soe Nese 
H i \ Yes 
H = 2h Seady 2 gers Sse s=-Sse + 
; Net ee ate i H 
i No : 
i estan Via : 
H No f/f \ ¥ 
$------ -------< Timeout ? > H 
Blancas ets / H 
Yes i 
Rt rn nnn nt 


2 ae ee ve ee ee el ee ee a a ee a a oe 


i f 
a q 
i USART command : H 
; reset TX enable } 
: COSR still on) 
3 i 
a i 


3 
3 
 eestestinsloninettententeienientantoetediatentasterton >} 
' 4 
' a 
Bo Sates Vie eee 
: / \ Yes 
i < TX bouffer empty ? Stew ctet$or- + 
i \ / 2 
Ba ec a Na ae NED Nem SE cee Sm a a ae ' 
: No } i 
: mice Vatie ' 
i No / \ i 
sha aa sta aad < Timecut ? > ; 
en na / i 
' Yes ; 
! ¢---------------------- + 
i 
1 
Vv 


A A A a mT RE NOE te POR ND ED ee ee 


a a 
3 : | 
1 WUSART command : 
: drop RTS-s ; 
: error reset H 
| § 
J 4 
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= sap am eee ee ce oe ce se ee es ee ee ee ce ee ee 


The following flow applies when the MAC-II firmware has to fetch 
a character from the USART ( control port a81+/ data port a8D >) 


pices eae | Sa ee 
RS$-232 / \ Tor! 
+$—------- < TOL flag ? >-------+ 
H » eee eS ee i : 
ete eae. H 
off / \ ' 
etror seSor=* < DCD ? > i 
status = 4 Needs eyes i j 
; On i 
sie Waa carte 1 
off / \ H 
Error <-ses=s- < DSR ? > : 
status = 6 Ree 7 H 
{ On H 
Le YRC deta ect roe eee a ae aE Sagara ener ee 
ae 
{ Set timer € 2500 m5 > j 7 Set timer € 306 mS 3) j 
Se eer lice eRe ior ene ees Pa He pen gee i aa rm PAN ae ae BL i 
f a 
4 i 
Pc Me Aart ass, Sega Se ates V 
3 
| 
t-=----- ----------------- >] 
i $ee--~------------ >! 
i i weet ek ee 
; : / \ Yes 
i i <. “Fimeout, 2 Se -<Se=qss=<e=<- + 
; H Neate i 
i H NO al ores ae, Ve gee 
i hee es eee i i 
a: : No / \ '- Error status = 3 } 
‘ , Seieetentententembate < USART 2 Rew Rdy 2? > JFL __ Le ;: 
‘ a See / : 
} ! Yes I 
' ! ¢--------------------- + 
’ ’ 
i 3 
een | ae 
H / \ Yes 
; ©. USARY OF ror. 2 Serr eere asses rare + 
j Ne oie te aaa / ; 
i NO ee , ple eee ee et ee 
4 ' a i 
1 4 a 4 
: V i €rror status = 2 
3 i q 4 
i Fy Be ee oe ae ee ee ae oe ee ee we ee ee ee ee g 
4 4 j 
4 ! i 
' }<¢--------------------- + 
i Vv 


€ continued next page ) 
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— a ee em ee ee ee ee ee ee ee ee ee ee ee eee > a ee cane a ee ee ce ee ee ee ee ee ee ee ee ee ee ee ee ee 


= oo 


Ae ER EN wD ORD A — a <a ee ee ee ee ee 


A EP A SD SS A 


a 

3 

: 

’ 

| 

4 

a 

2 

i 

3 

a 

RO iia Sicha et Vea 

; / \ No 

4 < Error status = 0 2? d------- > Return. 

; Ne es ee he ee f 

; Yes ! 

BO, i aac eas MW es 

i / \ off 

i < Sync option ? PT =e aaa ee + 

j , die an a eT ae EE A / : 

i On | i 

DCC etree teenth anes a en ee H 

i Yes / \ : 

Stan erlentetenetanaeatetereal < USART character = SYNT 7? > i 

Rie ccs Deh ae Ee ela ee ie ea / ; 

i No ; 
i ¢---------------- +--+ + 
Vv 


a ee Ee ee a ee ee ee ee oe 


NOTES 


USART errors include parity error, overrun & frame error 


- A special handling has to be done in SYNC mode in order 
not to disregard SYN (816) characters when receiving the 
LRC of a poli sequence. 


- Prior to enter this flow, the Rev enables and eventuatly 
SYN detect fiags must have been set in the USART command 
as well as mode select in PPI2¢ & control byte in PTMRC. 


- The async ODT transactions will use PTMR1 in mode 3 
( square wave rate generator ) according to the terminal 
speed i.e. : 


TO] cob siebocees eee canes. SUDO ££ 9600 Baud 2 
Rs 232 ASYNC eacacenevese 26300 ( 1200 Baud ) 
i = weccscecsess BADDT € 300 Baud ) 
ad sa wencsccsceee 94500 € 1830 Baud ) 


while PIMR2 will be used in mode 0 { timeouts will be 
reported in PPI2ar bit# 7 3D. 
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According to the flows abover 2a one byte result status will be 
returned by the ODT handler on each Locat (SPOST) or remote 
C(RMPST) terminal transaction whose signification can be inter- 
preted as foilows : 


A Ee A A a A sm A ee ote AE ce ete ree “ete ene mie “GE AG OD Ne ee OU a ee ee ee ce a ree ete ee A ce A Se ee ee ee ee 


a | 3 § 
| a 4 a 
} SPOST/RMPST } POLL sequence H SELECT sequence ; 
; value : : ‘ 
t 4 i z 
8 ee ee we ee ee nee ee ee we ee ee we ee ee ee ee ee 8 ee ce cee ee ee ae ee > a oe a me ee ee ee 3 
: 0 H Valid message i Message ACK*ed H 
a a z 2. 
4 3 3 3 
: 7 : Message NAK*ed } Transmission error { (*) 
| 2. a. | 
EJ | 1 i 
H 2 : Parity / frame / overrun error 7 
: | i i a 
4 | 3 a 
i 3 : <- Timeout error <-> i 
t 
; 4 : <- DCD error -=-> ’ 
' 3 i <- C¢TS error <-> i 
a i 2. i 
3 | a | 
‘ r ' <- DSR error <-> : 
$ 3 3 3 
a F | F Si 
' 255 : EOT received Ht AEE 
| 3 3 g 
t 3 3 8 


(x) =: Ten retries will be performed before reporting setect 
transmission errors. 
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Oe ee em ee ee em se eee ee ne ee ee ee ee ee ee eee ee ee 


Performed by a i byte communication over a TDI Liner with the 


fotlowin 


Prior to establish this communications 


Q signification : 


Request : 


Stop / reset request . -« « 
Clear request . .« « « « = 
Clear cache request .. -« 
Slave on-Line request .. 
Stave off-line request .. 
Single step on request . . 
Single step off request . 
interrupt on request .. « 
Interrupt off request .. 
Step request . . <. « « = « 
Start request . . «= « « « 
Remote on request . . =. « 
Remote off request . . . -« 
Baud rate select request . 


a a 


ze 32 3 = 
= 


Synchronous remote request 
Start self test request. 


: 1200 ) 
a3e - 0 3 
a3F - 
a40 
341 


en, yoy 
LN 
ms 
to 
Saal? 


1300 ) 


the master wiit check if 


the SLAVE-TO-MASTER Link (PPI2b) was already ons if nots the 
USART will be initialized for TDI transmit € see flow above >, 
ER-TO-SLAVE Link (PPI1ic) will be raiseds and the master 
wait for a 500 mS timeout period for the stave ( which 
sed to poll constantly the master Link in PPI2a ) to set 
E-TO-MASTER Link CPPI2c). The specified character. may 
transmitted through the USART using the above flows. 


the MAST 
MAC will 
15 suppo 
the SLAY 
then be 


If any e 


dron the MASTER-TO-SLAVE Link in PPitc. 


rror occurs during this orocesss the master MAC will 


If either the command character could not be received correctlys 
or the command character was decoded as invalids or any error 
occurred during the execution of the command characters the stave 
has to send a nak response to the master. 


The drawing on the following page describes the communication Lines 
between master and slave Maintenance Access Cards : 
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S->™ <---- 


SETTTTITTE. 
SUFI G 
BEI 
24 sisasy 
Piss ss1s7y 
UD a a a ae ee 


ee ah 


Teh Asssity 


BAIT 


SPAT SY 
qeseeeggss 
anne 


VAIS 
Opf2220¢245 


ee eT ee ee ed 
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MASTER MAC-II SLAVE MAC-II 
Se sare ree ag +7 ind aires anal ace a 
PPIic j } PPI1c 
4 1 
asa a oats i is i cs as 
TiTGsssdisy PAd17 77957 
Siltssilils P7444077746 
SEfTIITTTS S477 974145 
AGI IIITY PASd7T FAITE 
Bilsssssiy PAs y3 
2704 4F FTG PAs ye 
WLLLZLL2Li iL£fi2f22231 
CINK 3 ee>- OF on ee i Y Seta ate 70 
1 a 
a i 
PPI2a 43 1; PPI2a 
. a 
te laa asim ‘ Fe ates oe eee 
Tidsssisissy S44777797757 
BITES P747/77746 
Sifts itty PASTS 
4iLdiiiiti PLLLiL Lis 
33 a deaths, Sota te : ; RGR Pee EEE oe 2 wan > MMOS 
2EFlsslssy STTTITITA2 
Vissi si sis eee eee ae 
Oil fcitii iLLLLZ272160 


“ 
“so 
pa 
1] 
c+ 


t ZLLLLLLI? 
WITITITEL 
PTs is sss 

tessT1 1753 
VAs tlie 
PAs ss ei 
HLLL2£2450 


ee ee Te 
a) 
o 
vm 
ind 
“ 


STITITITAT 
PATTIES 
A407 7707 55 


PesFF7 2014 


etcestamma 


wee 
r£LZ2222414 0 


‘ne Sins 


<---- S->M 


Control Control 
byte byte 
USART t------ > 


nh ee 
ws 
o 
boa 
-~ 
sud 
oe 
wo 
Ce ee et ot 
ih sel Nile ls 


BURROUGHS CORPORATION 


COMPUTER SYSTEMS GROUP B1965/95 SYSTEMS 
LIEGE PLANT MAINTENANCE ACCESS CARD II 
E.D.S. 3158 5045 REV. AS PAGE 55 


SLAVE RESPONSE TO A MASTER COMMAND = 


The following flows apply to the handshake protocol between master 
and slave to evaiuate the execution of a master command : 


Fae ee 
=== H 
oe ascent SS Fa et See a ee a Ie een ea 
i ; 
* Drop SLAVE-TO-MASTER Link (PPI2c) ! 
RL eee A ert eT UE eee ve OE ae PMSA STS OREN UOT i 
; 
OI oan ee eee ; 


a a a a a he en ee a ee ee ee ee ee we 


H 
: sienluesienbententententiontenteaantentenmtmateiees >t 
i sa ecsced 
: i \ Yes 
H < Tq4meout 2 sess HSese+e-- + 
i Neseceaos / i 
‘ No {. i 
Mt) ete Wee eee i 
$ Yes f/f \ : 
$ee en < MASTER-TO-SLAVE Link 7? > H 
Ne 2 ae ee ee ee f H 
No : 
Qe ww ee wee ow one + 


The ACK protocol wilt Lower the SLAVE-TO-MASTER Link immediatety-s 
while a NAK response will do it only when either a timer period 
of 500 mS has elapsed, or when the master has dropped his Link 
with the slave. 
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a ee a ee ee ee ee ee ee ee ee ee ee ee oe ee ee ee ee ee ee ee ce ee ee ee ee ee ee oe 


EVALUATIOM OF THE SLAVE RESPONSE = 


— a ee ee ee ee ee ee ee a a ce ae a a 


4 
| 
ta--------------------- >} 
SI a 
a a 
H Seah ote 
; / \ Yes 
: € Timeout 2? down creer ec erro + 
i Viole ea / i 
i BONG ee Bes Wee 
a eo are eee Sen ene ee i i 
H Yes /# \ i Slave error } 
=e SS < SLAVE-TO-MASTER Link ? > Pray lee Ou ent oae : 
ae Re ES SO) ee OER ea Oe f ;: 
; No i 
8 hae ee eee eee + 
Vv 


a ee os ee ce ee ee > ee le ie ee 


Sem ee ee ee oe cee ee ee se ee ee ee ee ee ee ee 


If the SLAVE-TO-MASTER Link was still on after a time period of 
150 mS, a slave error is assumeds otherwise the master command 
May be considered as successfuls in both cases the MASTER-TO- 
SLAVE Link needs to be Lowered. 
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Consists of 2 main procedures : “GETTOKEN™ and “SCANNER”. 


"GETTOKEN™ is used to isolate the next keyword from the ODT input 
line and needs as an output the character pointer and the length 
of the previous token (€ respectively CHARP & TOKLEN ). 

The outputs will be the CHARP and TOKLEN of the new token. 

This routine will disregard Leading blankss and convert any tower 
case alpha character of the new token to upper case. 


GETTOKEN recognises 3 types of keywords ¢( indicated by TOKENTYPE 
at the output of the procedure } 4.08. : 


- End of Line pseudo token € value 1) whenever the scan of 
the first character reaches the size of the ODT input Line 
€ indicated by OPMSLT >. 
- Alohanumeric token € value 2 )» character range +: A->2, 0->9 
~ Speciai token (€ value 3 Js TOKLEN always equati to 1. 


“SCANNER” compares the 


symbol isolated by the GETTOKEN procedure 


with Lists of allowed keywords and gives an associated symbol type 


and a symboi parameter 


The symbol type may be 
- Value 0 
- Values 1- 51 
-~ Values 101 - 105 


The “INTERACT” routine 


as output. 


interpreted as follows :z 
z invatid symbol. 

: primary command word. 
: modifier symbol. 


called by the halt mode main Loop will 


perform a case statement on the symbol type in order to branch 
to the appropriate piece of code which will make use of the 
symbol parameter to execute the selected ODT function. 
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APPENDIX : TP400 DISK STRUCTURE. 
____ Physical address. __.. Byte offset = 1.5 * CA 
; 
3 1 
v {===> Ga a a i ee 
Ot eet ake Se ee ee : ; FAFFER A277 0 FF aa T ETT TT 
eocs i ; : RPSL AT ETAT TAA TET TTT TD 
24 RESERVED AREA : : : PSEA ATI TET TE 
5 a -en Tan e O -e e TP | tenn fen een-n---> NCA S/F T1774 - 
a4 H PATTI TAT TAT Tati 
~ {> FILE ALLOCATION H fSSSss4> PELLL2 224022221001 2e 1 iti 
ys TABLE H i 
3 4 4 4 
’ 1 wwe we ewe ewe es eee eee ee i aww = ! 
- | i H 
a. 4 e— =>!) . 3 | i g a 
= 3 i 8 we oe we ee ow oe oe 2 es es ee we $ wee ee © cenit ne sah nt, 2 w= J 
“4 H i i ee ne if fi 
DARHT 2 4 eh we Pee : . 474d 43 ee ae 
war i i 3 i i Hee ee 775 
« 3 DATA AREA ; ; : 4 SL4473 ee ee 
ee ES ey ieee + 4 H H SATTETY 1/743 
a one ; i; 3 pee areas {----- V/I11 7 4----- a//5- 
Poe : a2 Ge } File id { ext f//7/771 FCA P//i- 
aS i - i toe eee esas jerese He eet Te 
a a. Ei £ 
= = a - i ? ‘ 
se y - 3 i i 
TO ance es ; 
UA = unit of allocation (8). 
DAA = data area address (12). 
FCA = first cluster address. 
CA = cluster address. 
NCA = next cluster address. 
CA = 9000 : Cluster available for file aitlocation. 
CA = aFF7 : Hardware error within cluster. 
CA = OFFS - EFF = End of file cluster. 
Else : Physical sector address := € CA - 2) * UA + DAA 


( continued next page ) 
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> ee cee ee ee ee ee ee ee ee ee es eo ee <> ep 2am cop sae ee cee ee ee ee ee ee ee ee ee ee ee ee ee 


TP400 FAT FORMAT =: 


The addresses of the clusters pertaining to any particular file 
are Linked in the disk FAT € file allocation table ). 

Each 24 bits FAT entry contains 2 x 12 bits cluster addresses. 
Let L1I-L2-L3 & U1-U2-U3 be 4 bit digitss and Let the two 16 bit 
cluster addresses of a 24 bit FAT entry be @OLIL2L3 ( tower ) & 
gaQUTU2U3 € upper >). 


Those addresses will be represented in the 24 bits FAT entry 
according to the following format : 


FAT entry 
Se fy eee eee aan eee ee DONS eth chy ee et an ed 
jf A 
; Byte 1 ; Byte 2 ; Byte 3 ; 
4 3 5 7 z 
sie ie ins, fee i ka sais. Bee ee wee ee wee we we ee oe wee re ee we ee ee ee eee ee we we oe ee ee Ee ee a ewe ee we owe we we ee ee ee 
Fis tisisy ; ; RAFT TTT 
Ada 4a7 774 : H : ; . PAs itt 
A ee © eee ee ee <2 ee es ee ee | ee a 2 
FAG 7775 = ; . : : SSE TTT 
3 | 
| 


etiay 4s Wo 2 ay i ee See Spores, sere ees pee pene enenne ay oo a © ate 


RE te ta a ls ae an 


Lower ______e 
cluster 


MES elk i val 0 le Sa sk 
<— ee a et eT) 


RARE SCE TR, I ONY | LEN nO ee EIN Upper 
etluster 
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APPENDIX : CONTENTS OF MAC-II DISK. 


— 7 <n a 


Non resident 


MAC-1I1I firmware f ------ > Named “SYSO.8S¥5” 


1 
i 
4 
a 
¥ 
OS per ee Stats ee 
- i H 
= } =MAC-II bootstrap jf ------ > 512 bytes maximum. 
DD gt Soh ela eee i 
~ 4 i 
es. a FAT § ---+==> Never updated by 
DS ee ee ee : ; MAC-II firmware. 
fewer w wenn TSY¥S80..4-6.575 ; H 
i 4 ; 
3 = lt eq 9 
ae s H DIRECTORY {wea t- 
| i 3 
3 - 4 i 
4 3 4 
3 MG ee ee See ne cee eae a ae ee ee i cals el me se an a a 
+t---> 12 } H 
a i 
4 4 
| qa 
4 i 
a ¢ 
i | 
' 4 
a 2 
a 3 
§ i 


a a ee Ee ee se ee ce ee 


PATTIE ATT TTT TET Tat 
PATTIE TTT aA TAL 
$77 “MTR” & “LEXE* #75 
teiesstss Files ¢4sisss} 
ETAT TAATAA TTT TT G 
SARITA TTAAT AAT ETT 


(eich ene ih 
‘ie a Sel a 


GENERATION OF MAC-IT BOOTSTRAP DISKS : 


The creation of MAC-II boctstran code on the first sector of 
a TP400 disk can be done by means of the "S00TSTRP™ program 


on the ET2000. 


The purpose of this program is to copy the first 512 bytes of 
a specified standard ET2000 file to the physical sector number 
zero of another specified disk. 


( continued next page ) 
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The orogram will first ask the input parameters as fotlows : 
1) ENTER INPUT UNIT : 


The answer to this question is a 1 character input which 
specifies the unit where the input file is Located: the 
input format will be Av3rCed or O717273. 


2) ENTER FILE IDENTIFIER = 


The answer is an ET2000 file name ( without extension ) 
ended either when the 8th character is entereds or when 
the return key € 30D ) is depressed. The blank characters 
wilt be disregardeds and the rub-out key may be used to 
correct typing errors. 


The program will then search for the specified fiie with a file 
identifier extension of “.BOT",» if the file cannot be located, 
an appropriate message will be sents and the whole process will 
be restarted, if the file is presents its first sector will be 
read and displayed on the ODBT sereen tine by Line € skip to next 
Line by depressing any key }. 


The operator will then be asked to specify the output disk drive 
where the bootstrap code wiil be writtens using the foitlowing 
message : "ENTER OUTPUT UNIT «: ™. 

The format of the answer to this question will be similar to the 
one used to specify the input drive. 


After a successful output to the requested drives the program 
will be restarted from the beginning. 


The whole process can be resumed/aborted by means of the CTRL-C 
mechanism. 
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Source Source .... Source Source Source .... Source 
ie Wee Sos Wee Meg was Moe os ne a ee eae 
i ' a 3 
F 3 q 5 
i ASM8O H ' PLM&D H 
i a i 4 
i em ew ee ee wee ewe eee eee oe i ee | 
i 4 a a. a. i 
4 i j i a a 
V v V V V Vv 
Object Odoject .... Object Object Object .... Object 
i i . , deeeoeea i i i 
i thenewe ws oe geeiteiats ' i 
| 4 a s go. oe 3 
9 nee ee ee ae ee ee ee ee i 4 : i ee ee ee ee ee ee eee 
4 a 4 ' 3 i 
4 j 1 , 4 i 
ei wie Wat WN 
i LINK & LOCATE ie 
5 i 
@ ee ee eee ee ee eee ee eee | 
i Intel MDS 
he es eee development system 
3 ‘ 
4 1 
sSmmersee sss reset ssssrse= INTELLEC sss eters srsr tees sess ese steers sessessess 
(existe toes i 
i B1990 
ose eer system 
MIL ; MDBSCODE/ } 
source $ CONVERT } 
; ee aan i 
4 a 
, 3 
eo et ; MAC-II 
H 7 i firmware 
+ MIL : Code 0 a ee le 
; COMPIL }|------- + ' i ' 
incase seas i ' aaa >| HOST 3 
‘ § COPY }------------- + 
ae 220e eae ae aaa >} {<--==-+ + Virtual 
a rl a i a. 4 odetye 
i 4 ' 8 ae ee ew ] 4 4 ker eee 
+ SSLOAD/ f{---+ i ; 
1 MAKDSK § =Fd_code ; ; 
a 4 f y 
fw we ewe eee ’ i 
a 2. a 
a 1 i 
BSS SS SSS SOS SSS SSS SS SS SSS SSS SS SSS SS SS SSS SSS SSssss}s== HOSTLINK wes tse>> 
ae ee i 
ET-2000 Hlload ----------+ : 
command Vee 
5 4 
4 a 
Tp4s26 <-S32e-->=>== +; BIOS COPY j 
disk H : 
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— ee ee see ee ee ee ee ee ee ee ee ee eee ee 


APPENDIN 2: CNS COMMANDS DECOBE FLOV. 
i 
Boe eesen: Nee 
/ \ No 
< System running 7? >d-------- > No action. 
, ee EL eee Pe ee / 
Yes } 
ica te beac as nee ee 
H i 
§ Read CNS vatue j- 
; from MPIA. H 
EEE RL ee Ae On TE ae i 
: 
eee er a eam eee 
Yes / \ 
+222 ------ < MAC-II command ? > 
H 5 Ae Aart eae eee et a Ne f 
' ' No 
Cb etete ee he a PT eee 
; i \ No 
: < First 2 bytes of CNS = 9 ? S------- > Invalid. 
: Me eee ee Sess tee te hg f 
; Yes } 
$222 ----+------- + >I 
cehcctpetegi aoa Wo ewes OR ee CO ae ene OER 
i \ Yes H i 
< Control command ? >------ >} Case command j- 
Rhee ay a / } sub-type : H 
No } ce ees eee es i 
Ee ene | SR ee i 
No / \ 0:1----> Invalid 
Invalid <=--< Commands enabied ? > fij----> Enabte CNS 
Ms enh ee ee / 22'----> Enable U parity 
Yes } 32:!----> Disable (€N5 
‘ 42}----> Disable U parity 
: 5t}----> Keep page 
: $----> Invalid 
H 
eee ' eee eer ee Vata te Se 
/ \ Yes } ; 
< Deferred command ? >---->! Case command $ 
a eek ee Peer ne / } sub-type : H 
No }{ Bcc caSew ie anes as tases tae i 
' Ozrj----> Halt restart 
; Tii----> MTR restart 
: 22}j----> Allreg restart 
g 
a 


{ continued next page ) 
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CNS COMMANDS DECODE FLOW 


4 
i 


we a ee ee oe ee ee ee ee ee 


ee ea Vv 
/ 
< MAC-1II oc 
\ 
No 
; ss ail al es 
{ Case c 
i sub-ty 
3 


----> 


Oe WAS LA i me 
su ae be be Oe ne be 


4 
‘ 

a 

1 

a 

’ 

2 

a 

a aes 
i > 
1 

‘ 

a 

a 

a 

i 

2 

s 


a a 2 ee ee ee 


RG a te as se en fds tm lhe 
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— <> mm sD ee vee ee ee ee ee ee ee ee ee ee ee ee ee ee 


{ continued ) 


ommand 
pe : 


Invalid. 


Console interrupt. 
Get status vector. 


Stop slave. 
Halt self. 


Reset interrupt. 


Get baud rate. 


Invaiid. 


----> 


~---> 


fn WA ry a C5 
oe @@ G6 68 ne 


| ===> 


a 
i 
a 
5 
a 
F 
2 i www 
H > 
’ 
' 
i 
i 
3 
' 


( 

i 

' 

! 
7 


Disable "U" parity 


Clear "KEEP PAGE™ option 


i 3 
4 t 
4 a 
4 3 
i Disable CNS commands : 
i i 
i 3 
| i 


a A A NN A Aa SN OO CEN UE TO A YR A ep OS Ge ee ve 


ae em cee cee ee es a ee ne 


Se ee ee ee et 


Reload 
Load bytes 
Load bytes 
Load bytes 
Load bytes 
Invalid 


182 
384 
3&6 
788 


Immediate action 


commands. 
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APPENDIX + HALT MODE MAIN LOOP FLOW. 


ee ee ee ee en ee a ne ee ee See ce ee ee oe 


4 
E | 
Memorize that a message } 
has to be sent Later on } 
4 
| 


‘ell Dilley ills hin Rib alt 


Outer btock _______ 
i 
Beso Sea at Me 
4 3 
i q 
4 Set ™"MAC™ mode ': 
i Disable interruots !} 
3 Set halt request H 
Bee i 
a 
i 
ee Ne es en 
No / \ 
PS ee ge < Am I master ? > 
7 Te aD eo ae / 
H } Yes 
eed ees Ms 
: / \ Yes 
H Sell Lest error 2 SeSessasxee Sse eae S= + 
: Pee esc set te / ; 
No } 
ne er cores ees b Lae eae ane ; 
g 3 : 3 
a a 3 q 
: { Send halt status screen } 4 
; } to the page 1 of the ODT } : 
i eres ca eee a et i H 
j i i 
a oes er rer eae Vee ie H 
4 No / \ Yes : 
i Sa aacnaed < Keep page option ? >------ + i 
H ; Ne i ee / ; ; 
Oh eee eet Wee a ee | Sa Sea ; 
i oi i ; + 4 
‘ } Align cursor to } i Send message on OR: 
i | datacomm pointer | i status (25th) tine 5 j 
Be eee et i Lene aI red a Oa i 3 
a 3 4 3 
t Ge nee ee nee ee ee eee ee oe ne ee ee ee ee ee a ee ae SE ea ee ce # a 
i ; i 
SOC nacre eres Wit ; 
: No / 4 : 
H s neinelentenkemeadon < ODT select error ? > : 
H ee aT ee ree we Wi / : 
1 1 Yes H 
' Vv i 
' a 
4 5 
a a 
4 i 
3 J 
t] | 
i 3 
1 i 
V Vv 


Co ee + 
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i a 4 
a i E i 
$+-------------+--- >! : 
bf a ent 
V 


a an em ee ee US ee ee ee i <a A A ee eR ee ee oD ca ie 


5 i 

q 

a 

i 

: 

| 

i 

a 

f 

i 

a 

a 

i 

a 

a 

POC Bere E ee ae sey wae een 

' / \ No 

} < Deferred "CNS" command 2? dwn error eer e ren + 
: : a ee Lone ee ee CS ; 
i i Yes i 
H a a Ne a ee AE oe -oee ce v a ee mee ae eee em oe H 
; / \ Yes ' 
; < MTR restart command ? >------ + ; 
E \ / Ei i 
I ain Sam ii eu i 8s ln’ ie ve 3 3 
; WO eee ee | ae ee : 
tot 
Vv H ' Initiate MTR mode !- !- 
a I a a g 
q a De ce nee ee ee ee ae ee ee ae ee ee ee ee ee 3 : 
v 
z Vy £. a 
QO mn ste: se se tn sare sca sane ay sae sea ee nies se He A se em see | i 
i Yes / 4 ‘ : 
: tu----- < ALLREG restart command ? > : ': 
a 7 y i 4 3. 
$ i ce ee ee ee ee ce le one ee ee 4 i 
Byatt Moe ett eS aN i No H ‘ 
3 i 3 § i 2 
i 4 i i i 3 
i 6§ 6Get MX" register from } ; ; 
$ § CPU, and initialize } i i Hi 
4 4 alt other registers !} fe i i 
Bo eh ee ee oe ; (ae SSeS Sa + ; 
3 § 3 & 
a | J ? 
' $2 SSele eee ese Se = >! : 
Re ee eth eae j, SCRA 8 Berea ee RE H 
3 a & 3. 
i i . 3 i 
Ps } Initiate “GO" procedure } : 
H H { see flow above ) : : 
a 1 a a 
| ee eee ne eee ee ew ae see ee ee 5 q 
3 a 
! 4 
‘ (222 ------ +--+ -- = = - = = = = - ++ + 
4 a A A A A ee ee ee eee ee ee ee ee ee ee ee ee ee >» 3 


“MAC™ MODE LOOP START =: 


fr ne nn nn nn ee eo = > 

i 

BB cate es ee cee sate cat cea cee ee nen ta se ee eae ee ee ee 

’ / \ No 

H < Still in "MAC™ mode ? >------ > Enter “RUN” 
: IS ee ae ths ate On as eat f mode loop. 
H Yes } 

; V 
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i 

i 

V 


3 

' 

a. 

4 

1 

3 

5 

i 

1. 

1 

g 

a 

i dog snes Wee a ce 

He f \ No 

; < Master 7 dSwnrre a leneeieiaeeeaas > Slave “MAC™ 
H a f mode Loop. 
Hi Yes } 

a i 

Bu a SD EO ON ee ee ee 

: i \ Yes 

; < Run pushbutton depressed 2? >------- + 

H 5 SE TR eo ee en Tea es Toon / ; 

' | a rr re errs, We eeue aes 
3 i :. a 
i 3 2 a 
H : i Initiate “Go” } 
i ‘ i procedure H 
a 4 a 3 
t a 9 cee ne oe ae ae oe ee ee ee 5 
7 1 <--------------------- + 

Bee aie eee , EAE ae 

H Yes 7 \ No 

1 LASHASS < Test MTR pushbutton >-~~---- + 

i i Rie a if i 

eee eee eet | eS Oe eee 

: i \ Yes No \ 

; < CPU mode = MTR ? S------ >Hi ----- --< CPU mode = MTR ? > 

1 ae ee ee eee / : Mae Sau Met Says ete 7 

a. : | a. '. 

, 5 | 7 a 

By gener | naa eae rae rr ee ere ears ne eye ene 

a i E | i EI a 

? i i q q 3 

H 4 Disable remaining } ‘ ' Disable remaining } 
ie ODT commands. ; H : ODT commands. a 

i | a a a a 

j lew ee eee we we we ee 1 1 Ge ee ee we oe oe ee ew ee ee ee § 

H H i i 

 -wbbe Bet | eet ene re eee eee a | See ee 

4 4 a q t 

1 q 4 | i $ 

: { Toggle MTR } : i Toggte MTR } 

: ‘ in PPIia. } ; j in PPIila ie 

: ! Cpu mode = 3 } ; 1 CPU mode = 0 | 

a | a a § ' 

3 i ww we we ww we we i i lewe ew we eee ee eee { 

i ; i ! 

i H Reon ae eset SS ee ag 

tte | oe i 

1 i i i 

’ E] 3 q 

H } Perform “CLEAR” & } H 

i { "UNLOAD™ functions. | ; 

a 4 4 4 

4 Dew ee ee ee ee cee ee ee ee ae ee a ee oe ae ee I 4 

i i i 

‘ $n a nee --->! 
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ee tale a Hae 


A A A a A A A ME ES ee em ee 


dies lit 2 lah eh ls xk ah ll lt as gin Wh NE ahah tts allel He Say gl lee 


aaa esareitet oat ees tee Ms a aos ee eae ee 

i} Fetch & execute first command H 

§ first command from new ODT input } 

Deen elastin tarantula i 
i 
1 
fe eo + 
y 
q 
2 
3 

a a le aot ce Miche a ce 

Yes /# \ 
#—-----< Any message to send to the OD0T{s) ? > 

ate eet Fe tte ee er a yaa eae f 
} No 
4 
' 

a a Ws to, 
i \ No 


/ More commands in the \ 


\ ODT input Line ? / H 
gee nT CR ce PO f H 

2 

3 

Seen eee ae ere 
a 4 a 
, EI a 
} Fetch & execute next command } y 
: from the ODT input Line. H H 
Pcie ie aca a a a a eee i ; 
‘ 

Re ne nn nnn + 


fe am nM Mae iy a ag ls a lk mt eB in ok ah a as 
eee 


! 
' 
' 
t 
| 
' 
' 
' 
i 
' 
( 
' 
! 
i 
! 
' 
' 
' 
t 
j 
' 
' 
Vv 
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a a 
EY t 
: a ae rl Jae a PAR oO ae RES 
No / \ 
7 $----- < Any message to be sent to the ODT{s) 7? > 
: : Oa ey ce a ee eee et aa ce eee ee rl te i 
H 1 Yes 
i | oe ee eee Crear Ie eee Vis ees Se te 
| 4 a | 
3 a a 3 
; ; 4 Attempt to send message to the ODT } 
i i (ged eciwieeeewceuee an eee cee eee i 
a a S| 
4 § a 
i a elec: Veh eae. 
: H f \ No 
; Vv < Successful send ? >-------- +: 
: H Retort eee ete i = 
i i Yes j a 
H pee a ce eae Eee RE Pe H 
3 2 2 § ¥ 
| i ? ' 
: } } Clear “MESSAGE TO SEND™ flag } ; 
a i | Se ees Mee RO Rg AE ERE a a ene H ; 
4 i gz. a 
F | i a f 
bof palatial ec + 
: foe nn nn nn ee + ee ------- >! 
i 2 
3 FT 
i a 
Dn ae ee ee ee ee en ew ee ee i 
Back to “MAC™ mode Loop. 
Back from run 
node Laop = Ss-ssS-es2-= capaecaciel + 
; 
eae eee bee aIRe ere ee ae 
{ Disable OO8T input buffers } 
; CNS commands, : 
H "uU" parity. H 
a 4 
9 we ee ee ae mm me ee eee ee a ee ee ee ee ee ee Ee a ee ee ee i 
3 
q 
Soe a ATELY Se ee ORS Se Re een Ne re a aca ds ea 
{ Initialize master/slave CPU status (PPI1b)-, } 
: diskette status (PPI1a)-. : 
‘ USART source mode (PPI2c). H 
lwo eee ee he ee eS es i 
4 
i 
Daa Ea ne ED EAS OAM AOE PCT Cee eee eee 
| Get M, As MSSW, PERP, PERM registers from } 
H CPUs and store in MAC-II RAM ; 
| ' 
Bee ee ee cae ae OED A EO aA ER A ND EDS EE OD El ls “a 4 


teer---- > Back to "OUTER BLOCK”. 
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APPENDIX =: RUN MODE 
Exit No fe 
<= SSS54+5S=+ < System running ? 
Rtet Ane sted ae eee es 
; Yes 
(*) PPI1b and V 


—_ we a oo ae i _—— = = 


a(1)0100 0600a = 0 


a 

i 

1 OSSFNC = PPI2b and a1 
3 

i 


scien abanlaraies : een 
/ 
€ Stable PPI2b 
Shee Fale ce hed etd 
Yes } 
EN sees alas Whe aed 
Yes / 
CPU writes <----< OBSFNC = aC€1)xxxx 
data to CNS Negra an sch en 
1 No 
ci Sete cielo Rites ce Voocie 
Invalid MEX i 
select : < OBSFNC = a(1)xxxx 
Reach cer aaa Se gs oe 
No } 
ALE pe mE nore e ee : 
Yes / 
CPU reads <----< OBSFNC = a(1)0000 
"u" register Ee ay ee ea 
{ No 
ates leona Loe Ses Mio ales 
Yes / 
CPU moves <----< OBSFNC = a(1)0001 
register to CNS \V_____ Beh epee eecoetane 
i No 
Sc ace ee ete Ve Se 
CPU reads / 
the 1/0 bus : < OBSFNC = 34190001 
fn RR OE nO en 
No } 


( continued next 
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a a <a eae sen ee ce ee ee ee ee cee ee ee se > ee ee ee ee ee ee 


MAIN LOOP FLOW. 


3 

3 
30007 Ti11a j 

i. 

a 


a a Rie ma me ate 


— a << <> <a 


0010a ? > 
/ 


ee ee ee ee ee ce ee 


qe il Was ah lh Wb aa is No Ll wt Wah ua cay ‘tle Ala ill lt saan sale MU Ln Ay Helbig dacs th a lel et Sl 


fe am Se lilt sel ellos ih Mu 0h ah dems um tnt ln ih ah hn nth seth age lb Cd 


Ca DE i Bl ee eee een eT ne ee ee ee ee ee ee ee ) ed ee ee, ee ey ea 


i 
' 
t 
ie 


Lc ee en ee nee ee ee ee ee) ee ee ee ee ee 
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RUN MODE MAIN LOOP FLOW ( continued } : 


i 3 

g a 

MEX : Clear out MEX : 
select : 3} € move OFFFFFF to HPlasbsc ) } 
2 a 

4 | 


eS eS ee 2 DD Ae ee ee le a ee ee ee ee ee ee 


; | 
: i 
} Release host processor } 
4 € give ENDCNH in PPI1la ) $ 
i 3 


aaa eeia eens aT en Een ee i 

Yes / \ ‘ 

CPU reads <----< OBSFNC = 2(1)0000 01118 ? > 1 
CNS register Me ee erect tadashi eee Rt a / H 
; No ; 

pee een eS oeeerT a ee Nee Ne ee H 

Yes / \ ; 

Diskette <----< OBSFNC = 2a(1)0001 GIlia 7? > : 
start eT Sean eee ee nN eRe / : 
i No i 

LE a ee ES We See i 

Yes / \ : 

Diskette <----< OBSFNC = a€1)0001 10113 ? > 1 
stop se PEI ER ee Cee oR ee ee at f : 
; No i 

PARR er RIL ea Met eas i 

Yes / \ ~ 

Unload <----< OBSFNC = 3141)0001 111128 ? > . 
diskette Nh ee eta at oe ee, hel f H 

1 No : 

aya hey epee een, | Oe RO tae ester oh re H 

Invalid ; 

H 

z 

g 

H 

| 

i 

i 

4 

i 

H 

3 

3 

H 

a 

¥ 

i 
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In mode Os» the ports of the 8255 PPI*s are assigned by the 
following commands to the corresponding PPICNTL's : 


Lsb Msb 
reer 77270177777 pee ee 170727 ee 
§ 1 gasses Fists sth A 4 Cup fess s/t BY Clo f 
Eee a & eG 2 6 & ee, cena 7 a SS Rapes eee eae i 
A = mode of port A ¢( 0 = output + 1 = input ) 
B = mode of port 8B ¢ - ’ me ) 
Cup = mode of port C upper voart € 90 = output - 1 = input } 
Clo = mode of port € Lower oart ¢ " , bi > 


| a 
| a 
' PPI name : 1/0 address : Port A Port 8B Port ¢€ Value =: {. 
i i 


a z 
a i 
} PPI1 390 - 93 Out In Out a82 ;: 
Beles eee, | eee Aico. weeteer. Cee Nes i 
4 Ej 
| a 
' PPI2 aya - 97 In In Out a92 i 
pceirbeeoeehe eet ee ee GY (Is epeeeecee | ithe et ee H 
§ IPpI a88 - 88 In In In a9B a4 
; be, “Janette, eee: eles | (cats H 
Be ee ee 
' HPPI a84 - 8&7 Out Out Out a 80 oe 
Tria cette “teeta pie ~ ees ee ett te H 
IIE EEE EEE EEE IS : 
{ MPPIT as8D0 - 83 In In In 298 ie 
4  ] 
Wh sey sponse ieee: se sah Sst emt ea: “id. i “i iain gs: eis eg: tt“ sig Sia. Sm: ema ise“ “ae: ‘se. na ia ii: ‘ge: Semen ings: em: a: i i. ei ' 


Selected port C bits may be set/reset by the following 
commands issued to the corresponding PPICNTL : 


Lsb Msb 
we Soe tee UBS es 20 70 et we aD eee Se er ae 
1 SGTNTITIINGATGA”sts~—~<CSsti‘ai‘SOC*SS”S”SS 
0 FFs ss tts ss tsissit ob b b | S/R } 
ees PEER PAE SE aaa Se ff eee taecses H 

bbb bit number in PPI port ¢€ € 0 to 7? ). 


S7R = set/reset bit € 1 = sets O = reset ). 
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MAC-II PPI*S BIT ASSIGNMENT. 
ace iar ica 
1 PPI1a PPI1b PPIic PPI2a PPI2b PPI2c ' 
Seco a es ee y mee eee sy eo eee, ween meee cee ene, eae eens 
i H 
} i/0 address #890 a7 azz 294 a95 a6 7 
Da IN rs eee ee t 
; Mode Out In Out In In Out 3 
Bae eet aan, ee ei eae eee eres Pe ee Mee ee hat ws ih : 
i H 
Bit# 7 Strobe Slave Mode Event MUX *ed Intrpt j- 
; €ms8) off/ set.3 timer test . 
; result : 
§ ee ee een is, | aim“ Si “<n. {nis is “bi mis ss as “as *° Sings smi “i mi aa —° <b ti: eli‘ hea es min Sin: ym dit eu i’ ‘bi ‘nes as i : . 
; Bit# 6 Remote Run/ Mode Rate $layve- Enable ! 
} halt/run sel.2 timer Master clock 2 {- 
; toggle Link? H 
9 es oe ee a as es ee ees sa <ineh es em Sai” \ — sn Ss Ob ‘Spe msec Sinn‘ <i ns cso ns in" "lst > ~ ‘Sem Tuy awSaa dS 2 
| 1 
; 86Bitt 5 Echo A Cpu/ Mode Real ANANAAAA 32 uS : 
H setl.i timer VANNLAANA clock 4 
: AANVAANNA source 
; “Seuss tc semi“ ses Sn‘ as iis esi” els ce “sc Sem amis ‘si’, *. ima Ss emis os “ts ‘aussi > “apoio mma fesip seasons. tae eu cinw Sts uae a. “Cea Taos Sle Sm el sci ‘cs cm’ ses sn Saco : 
; Bit# 4 Endecnh Halt Frozen M ANASAA\NA MEX Front ; 
: request VANAAANN sell? plane a: 
H ANANSANAA LED ie 
Rae eae eerens sees er nee eessee= aensieais enone a aananee mowenan= 
{ git# 3 Disk Other System Master ME X Hitreq } 
: parity CPU run/f clear ~Slave sel. over ve 
; error tink? -ride j 
OE ss as ces ds sac ence, “sch cae ccn ls aas «(lesen “in cmles ccuus:-“s Scan income aes "mee Mac“: - “eum onus is Cc cath ick’ Gaus? ~~ ccs aes “emia ers‘ ec” ac aces Mas lees canoes. “sed ‘cei Ueki “cs Slats Soo waa ee ‘. 
| a 
; Bit# 2 Local MTR/ DTR/ ANNANANA MEX Slave 3 
' halt/run VNVANNANL sel.d Master ! 
: toggle ANAAAANA Link ; 
Pee esse tes eee Sees ae Sess SS SSaa ness Sree ease STS sete= Seaaer == i 
; Bite 1 Toggie A&A Cou Slave VAAKAALA BH-OMx Enable ! 
: sel.2 master off VANAMAAAN lock 1 } 
: ANAANANA } 
+ ioateienienateaiententetetetenietned ais st" ht as ela sees ms ‘Sc © “is Sa cee ens ms: als” Seiists  e Set Tas™~ —"“l ies i’ ami gsm”: ies ei ii “cs : . 
i Bit# Oo Toggle 8 Cpu Master Clock 2: H<-Mx/ Enable j 
4 (L3$8) sel. inf -~Slave 0->3 MHz clock 0 {> 
1 Link 1->4 MHz i 
i ] 
] q 


— ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee es ee 
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MAC-II PPI"S BIT ASSIGNMENT € CONTINUED > = 


Sianificance of toggle select :; 
Toggle Toggle Strobe Meaning : 
sel.1 sel.2 


<n a a ee ee ee ee Ane ete a see se ee ee — a ee ee ee ee ee ee es ee 


x x 0 No action. 

D 0 1 No action 

0 4 1 Toagle master FF 

1 0 1 Toggle MTR FF 

3 q 1 Force memory bad parity 


Significance of mode select : 
Select the source of data & clocks into the USART. 


Mode Node Mode 
setl.3 set.2 sel.i Meaning : 
0 D Tor 
0 0 1 Clear memory parity error 
€ 7 D Rs232 asynchronous 
0 1 1 Rs232 synchronous 
4 0 fF) Loop tests card in system 
1 rt) 1 Loop tests card not in system 
q 1 B Send 0 (MAC test summary) 
4 4 1 Send i (MAC test summary) 


Significance of MEX select function : 


MXs2 MXs1 MXs0 H->MX H<-MX/ =| Meaning : 
I 

0 ee we ee ee ae ee a a ee ce ee ee ee : | a we ee ae ae a ee a ee ee ee 
x X x 0 0 i Write to CNS 
¥ x 4 D 4 * No action 
0 0 0 1 1 ' Read U register 
1 0 0 4 D { Register to CNS 
1 0 D 1 1 ] Read I/0 bus 
0 0 4 1 1 ' Read CNS 
4 0 1 ; 4 § Diskette start 
1 1 0 1 7 i Diskette stop 
1 1 1 1 1 * Unload diskette 
0 1 4 1 4 { Read M register 
0 4 0 1 4 { Acknowledge 
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MAC-II PPI°S BIT ASSIGNMENT { CONTINUED } = 


MULTIPLEXED TEST RESULTS. 


a) Clear-to-send test. 


Msb Lsb 
Toes BB es Se Be ee a ee es oe SE ee 

PPiia : Be we ee ee eee ee” ete ae 
Coutput) } 0 D 0 0 0 0 1 1 j 
i 2 

spike <= -ias in sd’ sa bs 9 nee op ee oe 1 ee es es ess oe ee nn ee ee en ee ee | 
H He REE e 
PPIT2b 2 § CTSS PSST TIT TTA ETT 07a aa aaa 09002707 
Cinput) joie PLLLL 2222222222020 Ea LEAL LA Li 


Msb Lsb 

PPIla : GN NE See eee ee er tee 
Coutput) } D 0 0 0 0 4 1 +. -j 
3 z 

a ene eee ee ee a Bem ce cee cee ee ee ee ee ee ee ee eee ee ee ee ee ee a ee ea me Se ee ee ee ae ee ee ee 
‘ STITT TIT TTT TI TIT D 07a aaa edad aati tsi 

PPY2b6 2 3 DCD BAST 17400097008 010907 7 972 2020977707790 7 7277 273 
Cinputd foie PLLELL LL A222 AE LAE hh kidlit} 
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oe ee ee cee ee ee ee ee ee ee ee ee ee —_ = ee ee oe ee ee ee 2 ee ee ee ee 


<> <P a ce ee ee Se ee ee ee > 2 ee a ee 


I/O port addresses a@B80 —- data port (CHSCID) 


= @B1 - command / status port (HS5SCIC) 
STATUS WORD FORMAT : 


Msb Lsb 


4 4 i a. 3 4 4 ? i 
1 3 4 | 3 q 3 3 3 
* DSR | MK fFrame{Over |} XX FXmit } RCV iXmit } 
: * 4» 4erroeri: runt ; empty! RDY } RDBY} 
a a i a E | 3 3 | 3 a $. 
Be see nee ee oe 3 ee we 3 ewe 8 ee we ee we 2 ae ee ee om 9 oe oo | a ns 8 ow oe oe we we De ee ee ee ee a 
i $--<--- > Parity error. 
t2Ss<Ssn=<<5es > Sync detect. 
COMMAND WORD FORMAT = 
Msb iLsb 


3 


a 

1 i i 
RTS fYError!}Send } RCV } DTR 

fresetibreakjenabi | 

1 

a 


la yh OE aa; Sala 


pl eae wide Dat 


----> Internal reset (€ forces “*MODE™" format }. 
-----=- --> Enable search of “SYNC™ characters 
( “#HUNT™ mode ). 


Se eT 4 


MODE WORD FORMAT =: 


Msb Lsb 
7 2 > re} » = 5 = = 4 = 2 3 = = 2 = = 1 s = D 
A-SYNCHRONOUS rs a i: i: aaa: | 
MODE =: : SS S$ } €/0 | P j-L tL { 38 B 
i i a. 4 a | 
ee ee Se we oe we fe ee ee ee ee ee ee § ee we ee ee ee 4 
Msb Lsb 
7 =»= = 6 = = 5 s a 4 = = 3 = 2 2 = = 4 . 2 0 
SYNCHRONOUS Ds eg ee ae ee a ee ae 
MODE = ; NSC | Syd § E70 — P FOL tL j} Oo 0D f 
iaaees emt ieee eae ee Gee ae Pees eeiae se i 


( continued next page ) 
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$251 USART FORMAT € continued > : 
Significance of mode format flags : 


- §5 = Number of start/stop bits, 


SS = 00 +: invalid, 
$8 = 601 2: 1 bit» 

S$ = 10 2: 1 1/2 bit, 
$8 = 11 2: 2 bits. 


- £—70 = Even / odd parity € 1 = evene 0 = odd }. 
- P = Enable parity. 


- LL = Character Length- 


Lt = 00 : 5 bitss 
LL = 01 : 6 bits, 
LL = 10 : 7 bits» 
LL = 11 : 8 bits. 


- 88 = Baud rate factors 


BB = 00 : synchronous mode ontys 
B8 = 07 =: 14 x« XMT Ff RCV clock, 
BB = 10 : 16 x XMT # RCV clock, 
BB = 11 : 64 x XMT / RCV clock. 
- NSC = Number of sync. characters, 
NSC = 1 2 singie “SYNC” character, 
NSC = 0 : double “SYNC” character. 
- SyD = Sync. detect ( 0 = outputs 1 = input ). 
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APPENDIX : WO1770 DISK CONTROLLER FORMAT. 


ee ee 


a“ 
see 


i. F) 
; aco Status register Command register } 
i a 
| a 
t Track register i 
a . 
| 5 
: ac2 Sector register +3 
: 
} ac3 H 
t a 
2 1 


Data register 
$ 
A ee A se en eS ee ee ee ee Dc nee ee ee eee as eee ee ee ee ee ee ee ee ee ee ee 


— ae ae a ee eb eee ee ae coe ee ee ee ee ee ee ee 


COMMAND REGISTER FORMAT = 


+---- Type I € head motion ) commands. 


Ej 

4 

' “sb isd 

V SN a ig ea a ee ee hee De Pa at a a 
3 
i 

RESTORE =: | 8 0 fe 0 hal V Step rate 

i 


tt ce ee ee Se we a a —_ = op cop ow ee ee oe ae 


eee eT et eT 


4 4 2 
3 4 4 
3 3 i 
3 3 E 
3 ¥ i 
4 | 4 a 
a 4 3 E | 
a i a a 
SEEK : 1 0 D 1 3} M 7 j%V sf Step rate 
ee OE Pen ae Ree ee eee Ieee Peewee anaes Pe ieee 
3 a a qa a a 
i E | 1 q g 4 
STEP =: ae D 1 } uv + mM } %V 4 Step rate } 
i i 1 i 4 i 
§ we we ww we ee ee ee ee senses ssn 9 we oe oe me oe 9 ee ee ee we we De ee ae ee oe we ee ee ee I 
a s. § 2 g s 
? 1 i | 4 3 
STEP IN =: i? @Q 4 0 ! vy { ® } %&V ¢ Step rate } 
4 : an F | 3 4a 4 
| ee ee | a ah am an a 3 Ee a 3 ma: a = =: $1 www we wwe = ae ~<a a 
a a cy 4 a a 
a 1 a J q | 
STEP OUT =: } O 4 1 ¢ Yu f Mm FY \vV §: Step rate } 
a i | 4 a a 
ae ee ee ee oe ee ee ee | ea i i Se Se eee 


Uo: update LSI’s internal track register € U=0» no update ) 
M : disable "MOTOR ON” flag ( M=D- enabled ). 

Vo: verify on destination track € V=0- no verify ). 

6 milli sec. 

12 milli sec. 


20 milli sec. 
30 milli sec. 


Step rate : 00 


wath as 
(3 
Wow wou 


BURROUGHS CORPORATION 
COMPUTER SYSTEMS GROUP 


LIEGE PLANT 


E.D.S. 3158 5045 REV. AB 


Msb 
Pe ie ge) se OO tat a i a ee Ge 
ce re ey a Pe a en ag ig gto tg te a eh a 
i 3 a 
; 4 0 0 ! S/M i om 
| a a 
lewew ae ew ee we ww ew we wwe 0 ee ee oe a oe 8 me ee ee ee wwe 
| i a 
3 i 3 
: ae 0 1 #¢ S/M $ 
Pte ce Eee ie Peta tae 
S/M s+ single/multiple sector (€ 0 = 


M : same as type I commands. 


Ssingte >}. 


anh id lh Ha ay ie el a tat a 


B19657/95 


a a A Le oD a Ae a 


1. 
0 
a 
i 
pt 
4 
— a ee 8 


D: add 30 milli sec. delay € 5 = no delay 3}. 


P : disable write precomp flag € 0 = 


W/D = write/detete flag € 1 = delete 3} 


STATUS REGISTER FORMAT = 


enable >. 


Type ITI 
t--- Bit# Type 7. --==F 
i H 
i Meaning =: i 
es i era ete oe a ee V 
H 
Msb 7 MOtOT Of «5 «= 2s .6 & a}. xX 
a 
j 
6 Write protect. .« . »« 2. «}/ - 
a 
| 
5 SPIN? Ds. & i ear er SS ar ee. ~ x 
Record type. ....] - 
3 
3 
4 Record not found ....} - 
F | 
a 
z Cec OP PL TS >» = = e = 2 a4. x 
i 
2 10St datas wc es So eo ef = 
Track CG pin. .« s: 2} % 
2 
3 
1 INGEX PINs cc: .c\.4:-% Se SS wee COX 
Data request . .« »« «! 7 
3 
3 
Lsb 0 BUSY cere me Ve eS eee: OO 
3 
i 


2 <<a a 


Cr ee ee a 


wet 


et 


<> es ee 


Ce eT ee ee es a ee ee |) oe) oe ee ee) ee ee ee 
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ae ee wee ee ce ee ce ce ee ee ee ee ee ee es 


I/0 port addresses : PTMRO 


~Y 
wal 
4 
30 30 
tJ 
en 


a wee ee ee ree ee ee ee ee ee ee ee ee ee 


3 3 i 
| 4 # 
' Counter : Read / ; 
ie select } Load } 
Pee eee Saad ene oe 
Counter select : 00 = PTMRO, 
01 = PTMR1, 
10 = PTHR2, 
11 = invatiid 
Read / toad parameters : 00 = 
01 = 
10 = 
41 == 
Mode select : 000 = interrupt 
001 = programma 
010 = rate gene 
011 = square wa 
100 = soft trig 
104 = hard trig 


binary counters 


BCD = 0: 
1 2: binary coded decima 


On the MAC-II cards PTMR*s wi 


PTMRD = real time clocks 
PTMR1 = ODOT baud rate gen 
PTMR2 = event timer (see 


ee ae ve sum cee <9 ee A ee 


B1965/95 SYSTEMS 
MAINTENANCE ACCESS CARD II 


PAGE 30 


aA2 


ee OO ES ED US A A Se a a ce ee ee 


sa tke lt la le ht Ml 


counter Latch operations 
LSB onlys 

433 ontlys 

LS8 firsts then MS3. 


on terminal counts 
ble one-shot, 
rators 

ve rate generators 
gerabtle strobes 
gerable strobe. 


il counter. 


Li be assigned as follows : 


erators 
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For safety reasonss whenever those PTMR's are programmed (mode 
programming or Loading time values) the corresponding clock 
enable signal in PPIi2c should be lLowereds and raised afterwards. 


The time value toaded in PTMRO to generate a 0.1 real time clock 
signal for the 81990 processor is 330D4. 


For PTMRi» the clock dividers will be computed according to the 
following algorithm : 


47000-00060 Cor 3000-000 - see PPI2a bit# 0) 


CLOCK DIVIDER = 0 mew ere e wren re re en en eset sree 
2 * 16 * BAUD RATE 
a4 
i 
USART baud <err--3--- ae 


rate factor 


the results of which can be summarized by the following table : 


es ee - - s s e a e 


> ee ee ee ee ee ee ee ae oe > ap oD co ee oe oe ee ee a ae i a er a ee ee oe ee ce 


in*) 
lh 
J 
Co 
ae 
ee ee ee ee ee ee ee Oe eee ey ae 
& wo 
cs its 
Us S 
rm 
Ce el de ee eS ed ee 
@ 
ia) 
ar) 
Oo 
=) 


ee ee 


a a SD ee ee ee ee ee eee me <a cee oe ee ee ee ee ee ee ee ee ee 


The count values Loaded in PTMR2 are representing the ammount of 

2 millisecond time intervals that witl elap between clock 2 enable 
Setting €bit# 6 of PPI2c) and the setting of the event timer bit 
Cbit# 7 of PPI2a). 
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AB 


The 
¢ 5 
are requested to the MAC. 
+ a 2D ED OD AD ce ED Oe ee a ee LO - se  -e 
H fw wwe wwe we ww ee eee eee eee ee ee 
; ‘ $e ee ee ee ee ee ee eee 
i i ; a a a ae 
H i i H i acd a 
said eet ay eee eg 
H : : 4 : 1 
ee ee ee Mame ie 2 eae 
PIATEIT7T EIT TS OOS EG ws 
td SS a eee Se Be ce te 
© Ss Se ae ee ee, ce 
EEE CUES io & 2 aan oe re ee 
Oe E-e 28 de eo eae | ae 
Aa ee A Ee A Se 
eas ede eo ee ea oe 
HEA eo a aed oe oe tee | ee 
HUE & Bw @ if o-a © 2 oan tee 
ge. A ee SRE at oe 
Be Ee a a ns 8S 
Ae a aoe ae ee eG ae * eae 0 
He ee ae 2 a ee a oe ° ee ae ae 
eae ae? Bt, Se A Se, eee 
eae ae A ee eo ee ee Ce 
Ta GS & & ia & oe oan ae oe ne 
OS A ee ee ” 
fas Se Se. eS Se 3 “ 
Seed: OS. Safe ee ee. a 
S40 e277 Fd 1772 02: OF. 
S077 SHIT EFI Ss DOT 4 Oe CS 
a a ee oe Ee BE. ea 
ed: 2G Ae oe ES ig. 
Ue SeO Re Eae & ae ee ae ae ee 
CJifesivessie 8s: 4-4. km Os 
a So esos 2 ew eC 
18 SO ee SE eae eee 
SEIF ZITA TITS. CO eo Fw. 
He ee eo ae ee 0 a | as Oe 
ie i iaes e-es M- ~ca 
8 See A) Se Ea CS 
1 § 
8 ee ee oe ee oe ae oe ow ee ee es ee es | 
No-op 
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a1E 
ai1F 


following table may be useful whenever the MEX setect Lines 
isb*'s of PPI2b ) are monitored to determine what functions 


> MEX select 2. 


> MEX select 1. 


> MEX select 0. 


= = 
= = 
= = 
fad = 
= = 
= s 
= =a 
* 2 
s =» 
s sa 
= = 
= = 
= 2» 
ws = 
ad = 
= Ed 
2 Ed 
= s 
@ = 
2 = 
a baal 
= 2 
= = 
as = 
= = 
2 = 
= = 
= = 
2 ad 
= = 
a = 
@ = 


> H-to-MEX 
> MEX-to-H/ 


es #@ 6 @ 


Move data to CNS 
Invalid 

Nop 

Move from *U* 
Move data to CNS 
invalid 
Nop 

Read (NS 
Move data 
Invalid 
Nop 

Start acknowledge 
Move data to CNS 
Invalid 

Nop 

Nop 

Move data to CNS 
Invatid 

Register to CNS 
NOD 

Move data to CNS5 
Invatid 

Nop 

Diskette start 
Move data to CNS 
Invalid 

Nop 

Diskette stop 
Move data to CNS 
Invalid 

Noo 

Unload diskette 


to CNS 


functions will cause the firmware to strobe the “ENDCNH™ 


Signal to the host CPU » while invalid commands wilt not. 
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INTEL 8080 FLAGS... 


Msod Lsb 
ee ames 177777 eas 7777 els a 
+ S$ § ZF Pees si WH Bess s #5 P70 F AFS ft Cf. 
Ero Puav ences He ay & iy a Seen fa 2 © 2 pen ee: eee See i 
4. q 1. 2 2 a. 
3 1 1 3 3 2 
s. a a 2 2. a. 
i q 3 F] | § 
; ; i t i fou wu tarry. 
3 q E | S| 2 
| 1 a 5 3 a 
7 ’ ; 7 - a ee Add / Substract. 
7 
: : c SEEN Parity / Overflow. 
ae 
' : Wee ete ead ek bes ef Half carry. 
i Dele a NO ceo eee ta ee ee Zero. 
: 
Sa pee ROR REN REET Tee a eee PERI nT Oe Se Sign. 
Parity : 0 = odd, Sign -: 0 = positive, 
1 = even. 1 = negative. 


